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Copyright 1905 by N. L, Stebbins, The svlid water of this bow wave is fully 15 feet, and the spray 40 feet, above water level. 


Bew View of Battleship “ Virginia,” Taken at Full Speed of 19.04 Knots. 
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The size of the bow wave indicates the great resistance to propelling ships at high speeds, and explains in a measare the fact that the resistance to propulsion increases approximately as the cube of the speed, 
Bow View of Battleship “ Minnesota” on Full Speed Trial. 


THE NEW METHOD OF TRYING BATTLESHIPS.—(See page 424.) 
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AIRSHIP FOLLIES. 

The story of the construction and recent collapse of 
a huge so-called airship in California has an interest 
and teaches a moral, which are much broader than 
the mere locality in which it occurred and the group 
of deluded people who were more or less concerned in 
the ill-starred venture It is a lamentable fact that 
the development of a great invention seems to be in 
evitably attended by a large amount of ill-directed 
effort, involving a great waste of capital, which, had it 
been applied to the development of really practical 
designs, would have hastened, instead of hindering, 
the development of the art. Too often, the really prac- 
tica! inventor is wearing out both his heart and his 
shor leather in trying to secure the necessary capital, 
while the visionary enthusia is loosening the purse 
etrines of thousands of people who are misled by a 
fluent tongue and an over-ripe imagination 


This recent airship monstrosity is a case in point. 





The design betrayed, in the proportions adopted and 
in the method of applying the motive power, an 
extraordinary ignorance of the principles underlying 
airship construction In the first place, the ratio of 
diameter to length was quite impracticable, the airship 
being only 34 feet in diameter for a length of 485 feet, 
a ratio of i to 14 


no rigidity either in a vertical or a horizontal plane; 


This long, snake-like bag possessed 


ind, judging frem the photographs and such descrip 
tio! is have ceme to hand, no effort was made to 
stiffen it by any adequate system of trussing The 
lack of rigidity has been one of the most serious 
problems attached to airship construction, and with a 
view to preventing deformation, or partial collapse 
under sudden shrinkage or expansion of the gas due 
io changes of temperature, Santos-Dumont and other 
expertmentalists have provided separate internal air 


which are kept constantly inflated, so as to com- 





pensate for the shrinkage of the gas. Moreover, the 
vertical alinement hag been protected by providing an 
nuiderhung working platform, generally triangular in 
section and possessing considerable vertical and lateral 
stiffness. Care has also been taken to so hang the 
platform from the balloon that the load would be 
evenly distributed; and longitudinal swaying has been 
prevented by attaching the platform to the balloon by 
a system of triangulated netting and ropes. 

As distinguished from these precautions, the wrecked 
halloon seems to have been designed to invite the 
very disaster which occurred According to the re- 
ports which have reached us, six separate power 
plants, each consisting of a 4-cylinder, 40-horse-power 
engine, were hung below the balloon at stated inter- 
vals No adequate attempt was made to distribute 
these concentrated loads Apparently, they were 
carried on a sort of canvas runway, which was sup- 
ported within the netting which covered the air- 
ship Special ropes seem to have been carried 
around the gasbag at the points where the engines 
were located; but the photograph shows that these 
ropes cut deeply into the bag, as was te be expected. 
Now, a gasbag of this enormous length and relatively 
small diameter should have been strengthened by a ver- 
tical framework, or rope and wire trusswork of consid- 
erable rigidity; but no provision whatever of the kind 
appears te have been made, With such a great increase 
in length, moreover, the stresses due to steering con- 
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trol, either in a vertical or horizontal plane, were 
reatly augmented; yet apparently no special effort 
was made to meet these stresses It was inevitable 
that the long-drawn-out affair would get out of control; 
and it appears from the published accounts that this 
speedily happened, the airship assuming a sharply-in 
clined position. The rush of gas to the upper end 
of it, which naturally followed, proved too much for 
the strength of the envelope material, which burst open, 
allowing the gas to escape and letting the whole affair 
drop to the ground 

It is positively amazing that the lives of nearly a 
score of men should Have been intrusted to such a 
ridiculous construction as this Any really practical 
aeronau such, for instance, as Capt. Baldwin or Mr 
Knabenshue, would probably have predicted just such 
a collapse as occurred. And yet, despite the failure, 
and the fact that so many of the occupants were in 
jured, and that all ran a risk of death, it is stated 
that another company proposes to build an airship 
along the same lines and of even more exaggerated 
proportions. It will be a thousand pities if the Amer 
ican investor is led to lend his assistance to any 
such wild scheme as this. The people who wish to 
take a practical interest in the development of the 
airship or aeroplane are advised to give their encour- 
agement to the efforts of the few practical men who 
have demonstrated that they have the necessary scien- 
tific insight and practical mechanical ability to meas- 
urably help forward the art of aeronautics in every 
machine which they build 

— +e 
A MARINE STEAM TURBINE ANOMALY 

A decidedly puzzling anomaly is presented by the 
last trip to the westward of the “Mauretania,” in 
which, with only three of her four propellers in ser- 
vice, she not only beat her own record over the long 
course by 3 hours and 47 minutes made with her 
full complement of four turbines and propellers, but 
even surpassed the recent record of the “Lusitania,” 
covering the distance in 4 days, 20 hours and 12 min- 
utes at an average speed of 24.86 knots, as against an 
average speed of 24.83 knots, made by the sister ship. 
On her previous trip to the westward, the ‘“Maure- 
tania” lost a blade from her port high-pressure turbine 
propeller, and rather than delay the sailing of the 
boat it was decided on her return to Liverpool to 
take off the propeller aitogether, shut down the port 
high-pressure turbine, and let the ship come across 
under ene high-pressure and two low-pressure tur- 
bines and three propellers. It will be remembered that 
the motive power consists of two units each consisting 
of an outer high-pressure and inner low-pressure tur 
bine. The steam is led from the boilers to the high- 
pressure turbines, and exhausts from them at 4 or 5 
pounds pressure to the low-pressure turbines. When 
the port turbine was cut out, arrangements were made 
to lead the steam from the boilers direct to the port 
low-pressure turbine, to which it was admitted through 
a reducing valve, which brought the pressure down to 
4 pounds to the square inch. It was expected by the 
agents that the ship would make the trip at a speed of 
between 23 and, 231%, knots. Instead of this, she 
commenced to show unexpected speed from the very 
first, and on the 25-hour day ending at noon on 
Sunday, she made a record run of 635 miles at an 
average speed of 25.40 knots, maintaining an average 
speed for the whole trip of a little less than 25 knots. 

It is certainly a startling anomaly that the cutting 
out of one turbine should have apparently increased 
the speed of the “Mauretania,” but as a matter of fact, 
there are causes external and internal to the ship 
which go far to explain this. In the first place, the 
weather all through the past winter has been excep- 
tionally severe; whereas the weather on the recent 
trip was, on the whole, decidedly favorable to high 
speed. Furthermore, the bunkers contained a grade 
of Welsh coal of exceptionally good steaming quality, 
and there seems to have been an abundance of steam 
available throughout the whole trip. As far as the 
engines themselves are concerned, that the normal 
horse-power was maintaimed, and probably exceeded, 
in spite of the fact that one high-pressure turbine 
was cut out, simply furnishes additional proof of 
the fact that the great efficiency of the turbine lies 
in the lower end of the expansion, that is to say, in 
the low-pressure turbine. It is well understood that 
the efficiency of the high-pressure end of the turbine 
is as low as the efficiency of the low-pressure end is 
high. This is due to the fact that the leakage is higher 
relatively to the blade area, and that because of the 
greater density of the steam the windage is much 
greater in the high-pressure than in the low-pressure 
turbine. Moreover, there would be a certain conserva- 
tion of heat in feeding steam direct to the low-pres- 
sure turbine. Although all these facts together 
serve as some measure of explanation of this extraor- 
dinary run of the “Mauretania,” they certainly leave 
room for the confident prediction of the captain and 
engineer that, under ideal weather conditions and 
with all four turbines in operation, and with a good 
quality of coal, the ship will make the passage at an 
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average speed of 26 knots. This, over the northerly, 
or short course, would bring her across in less than 
four and a half days. 

— Om 
ADMIRAL EVANS’S REPORT ON THE NEEDS OF OUR 
SHIPS. 

Admiral Evans’s report, based uport observation of 
the behavior of our ships during their long voyage to 
the Pacific coast, is marked by an impartiality which 
comes in refreshing contrast to much of the discus. 
sion of the alleged defects of our warships during the 

past six months. 

The cardinal mistake made by the critics of our 
navy was that they attempted to prove too much. Had 
they been content with pointing out certain elements 
in which our future warships might be rendered more 
effective, they would have had a simple task before 
them, for not even the most zealous believer in the 
efficiency of our navy will deny that it is capable of 
improvement in certain particulars. The mistake of 
the critics lay in their attempting to show that our 
ships are greatly inferior to the ships of some foreign 
navies, a proposition which, in the recent exhaustive 
examination, has been shown to be absolutely false. 

The report of Admiral Evans, as we have said, ig 
strictly impartial. It deals with our ships as they 
are, without any reference to what the ships of for- 
eign navies may or may not be. The recommendations 
of the report are based upon the carefully compiled 
observation of one of our most talented naval con- 
structors, who was detailed to accompany the ships 
especially for the purpose, and from reports of the 
various officers of the ships themselves. When we 
state that the report of Naval Constructor Robinson 
embodies suggestions under 144 separate heads, it can 
be understood that we can do no more than touch 
briefly upon the more important questions therein 
treated. Admiral Evans in submitting his own com- 
ment on the report states that, except in one or two 
instances, noted in his letter, he heartily approves of 
the general opinions expressed by Constructor Rob- 
inson. 

In the first place, it is strongly recommended that 
vessels designed to operate together should be strictly 
homogeneous in tactical and steaming qualities, and 
that they should be built in classes of four vessels as 
a minimum number. 

On the subject of freeboard, it is considered that 
the intermediate battery guns of the fleet are too low 
for efficiency. When steaming at 10 knots with an 
ordinary trade wind anywhere forward of the beam, 
it is necessary for comfort and to prevent occasional 
flooding of the gun deck to keep the weather guns 
secured with shutters in place. Under the same 
weather conditions, the turret guns can nearly always 
be fired at a 10-knot speed; but at 15 knots speed it is 
considered possible that some difficulty would be en- 
countered. In this connection we would remind our 
readers that the intermediate battery guns on our 
ships are generally from 1 to 2 feet higher, on the 
same depth of loading, than similar guns on foreign 
ships; and since an intermediate battery had to be 
carried, it was a question of placing part of the inter- 
mediate battery on the gun deck, or leaving it out of 
the ships altogether. Admiral Evans calls attention 
to the fact that, as futuré ships will have turret guns 
only in their main battery, the point which he raises 
loses some of its importance; but he recommends a 
somewhat higher turret forward. This has been pro- 
vided for in our latest ships by mounting the forward 
12-inch guns on a high forecastle deck. 

Admiral Evans recommends that a part at least of 
the torpedo defense battery be mounted on the tops 
of the two higher turrets in our new ships. This 
method has been followed in the British ‘“Dread- 
noughts”; but we consider that, since such guns would 
be entirely without armor protection, and would, there- 
fore, probably be disabled in a general engagement, it 
is quite a question whether the balance of advantage 
would not lie in mounting them behind armor on the 
gun deck. 

On the all-important question of the location of the 
armor belt, Admiral Evans says: “Judging from the 
figures contained in the several replies from command- 
ing officers which relate to this subject, it would appear 
that better protection might have been afforded had 
these belts been originally placed between 6 inches 
and 1 foot higher. But even this is open to 
question, for it has been noted that even when heavy 
laden and in the smooth to moderate seas which have | 
thus far characterized this cruise, the ships frequently 
exposed their entire belt and the bottom plating be 
neath it. It must be remembered that even a 5-ineh 
or a 6-inch shell (of which there would be a great 
number) could inflict a severe and dangerous injury 
if it struck below the belt; while otherwise the water 
line, even with the belt entirely submerged, is, om 
account of the casemate armor and coal, immune tt 
all except the heaviest projectiles.” 

It is recommended that the waterline belt be curved 
upward at the bows, so as to cover both sides in the 
forward portion of the ship with 2-inch or 3-inch arm 
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as protection as i1inst the smaller caliber shells, and 
that additional protection be given to the steering gear. 

Except for flagships, on which an after bridge and 
an emergency cabin are essential, Admiral Evans con- 
giders that all flying bridges and after bridges are 
unnecessary and are a menace in action. He believes 
that the present forward bridge, with portable exten- 
sions on each end extending out at the side, is the 
most desirable type, the conning tower being used as 
the hab il steering position, with a wheel on the 
top and a rail around the conning tower, thereby 
affording a suitable position frem which to pilot the 
ship. 

Much stress is laid upon the proper design of the 


conning tower, and it is considered that this very 
important battle station should be large enough to 
permit of its habitual use for steering the ship at all 
times; that it should be elliptical in shape, extending 
athwartship far enough to permit a clear view directly 
astern. It should be directly over the central station, 
and connected to it by a thick armored tube large 
enough to permit a man to pass through. Further- 
more, it should be large enough to accommodate the 
flag officer, for whom, at present, no armored position 
is provided. The report recommends the adoption of 
a cagework mast, specially constructed to resist being 
cut away, with a small armored tube extending from 
the spotter’s station on the fire-control platform down 
to a point below the ship’s armor, On the question 
of turrets the Admiral recommends the electric turret- 
turning gear of the type mounted aboard the “Maine” 
as being the best yet installed; and unless the com- 
pressed-air system of loading the guns proves to be 
successful, he considers the two-stage hoist to be the 
best, both as regards safety and rapidity, which now 
offers I 
under air pressure, with a view to expelling the gases 
Attention is invited to the 


is considered advisable to place the turrets 


when the ‘breach is opened 
importance of fitting adequate means for hoisting tur- 
ret ammunition by hand. 

With regard to propelling machinery, the Admiral 
believes that the adoption of turbine machinery must 
soon take place, but he agrees with Naval Constructor 
Robinson that, in its adoption, care must be taken not 
to sacrifice those tactical and maneuvering qualities 
that are essential to the proper handling of ships, not 
only as single vessels but as units in a fleet. On the 
question of ammunition supply, although Admiral 
Evans believes that in one or two instances ordnance 
officers have requested a supply in excess of the actual 
demand, he states that the ships now in commission 
can only in special cases supply ammunition to the 
various guns as rapidly as it can be fired. This con- 
dition is largely due to the increase of the rapidity 
of fire since the ammunition supply systems were de- 
signed. He would favor providing an ammunition 
supply system which, on a short test, would supply 
ammunition at a rate equal to the average shots per 
minute on the record practice. 

>+o>+— 
OUR AEROPLANE TESTS AT KITTY HAWKE. 
BY ORVILLE AND WILBUR WRIGHT, 

The spring of 1908 found us with contracts on hand, 
the conditions of which required performance not en- 
tirely met by our flights in 1905. The best flight of 
that year, on October 5, covered a distance of a little 
over 24 miles, at a speed of 38 miles an hour, with only 
one person on board. The contracts call for a ma- 
chine with a speed of 40 miles an hour, and capable 
of carrying two men and fuel supplies sufficient for a 
flight of 125 miles. Our recent experiments were un- 
dertaken with a view of testing our flyer in these par- 
ticulars, and to enable us to become familiar with the 
use of the controlling levers as arranged in our latest 
machines. 

After tedious delays in repairing our old camp at 
Kill Devil Hills, near Kitty Hawk, N. C., we were 
ready for experiments early in May. We used the 
Same machine with which we made flights near Day- 
ton, Ohio, in 1905; but several modifications were in- 
stituted to allow the operator to assume a sitting posi- 
tion, and to provide a seat for a passenger. These 
changes necessitated an entirely new arrangement of 
the controlling levers. Two of them were given mo- 
tions so different from those used in 1905 that their 
Operation had to be completely relearned. 

We preferred to make the first flights, with the new 
arrangement of controlling levers, in calm air; but 
our few weeks’ stay had convinced us that in the 
spring time we could not expect any practice at that 
Place in winds of less than 8 to 10 miles an hour, and 
that the greater part of our experiments must be made 
in winds of 15 to 20 miles. 

The engine used in 1905 was replaced by a motor of 
& later model, one of which was exhibited at the New 
York Aero Club show in 1906, The cylinders are four in 
number, water cooled, of 4%-inch bore and 4-inch 
Stroke. An erroneous statement, that the motor was 
of French manufacture, has appeared in some papers. 
This is, no doubt, due to the fact that we are having 
dunlieates of this motor built by a well-known Paris 
firm, for use in European countries. 
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The longer flights this year were measured by a 
Richard anemometer attached to the machine in the 
fame manner as in 1905. Oxcept in the first few 
flights, made over regular courses, it was found im- 
practicable to secure accurate measurements in any 
other way. These records show the distances trav- 
eled through the air. The measurements of the ve- 
locity of the wind were made at a height of six feet 
from the ground at the starting point, and were usu- 
ally taken during the time the machine was in flight. 

The first flight was made on the 6th of May, in a 
wind varying from 8 to 12 miles an hour. After cov- 
ering a distance of 1,008 feet measured over the ground, 
the operator brought the machine down to avoid pass- 
ing over a patch of ground covered with ragged stumps 
of trees. 

In the morning of May 8 several short flights were 
made in winds of 9 to 18 miles an hour. In the after- 
noon the machine flew 956 feet in 31 seconds, against 
a wind of a little over 20 miles an hour; and later, a 
distance of 2,186 feet in 59% seconds, against a wind 
of 16 miles, These distances were measured over the 
ground. 

On May 11 the Richard anemometer was attached to 
the machine. From this time on the flights were not 
over definite courses, and the distances traveled were 
measured by this instrument. Three flights were made 
on this day in winds varying from 6 to 9 miles. The 
distances were: 0.78 mile, 1.80 miles, and 1.55 miles. 

On May 13 four flights were made. The anemometer 
on the machine registered a distance of 0.60 mile in 
the first; 1.85 miles in the second; no distance meas- 
urement in the third—time, 2 minutes and 40 seconds; 
and 2.40 miles in the fourth. The velocity of the wind 
was 16 to 18 miles an hour. 

On May 14 Mr. C. W. Furnas, of Dayton, Ohio, who 
was assisting in the experiments, was taken as a pas- 
senger. In the first trial, a turn was not commenced 
soon enough, and to avoid a sand hill, toward which 
the start was made, the power was shut off. The second 
flight, with passenger on board, was in a wind of 18 
to 19 miles an hour. The anemometer recorded a 
distance traveled through the air of a little over 4 
kilometers (2.50 miles) in 3 minutes and 40 seconds. 

The last flight was made with operator only on 
board. After a flight of 7 minutes and 29 seconds, 
while busied in making a turn, the operator inad- 
vertently moved the fore-and-aft controlling lever. The 
machine plunged imto the ground, while traveling with 
the wind, at a speed of approximately 55 miles an 
hour. The anemometer showed a distance of a little 
over 8 kilometers (5 miles). 

The frame supporting the front rudder was broken; 
the central section of the upper main bearing surface 
was broken and torn; but beyond this, the main sur- 
faces and rudders received but slight damage. The 
motor, radiators, and machinery came through unin- 
jured. Repairs could have been made in a week's 
time, but the time allowed for these experiments hav- 
ing elapsed, we were compelled to close experiments 
for the present. 

These flights were witnessed by the men of the Kill 
Devil life-saving station, to whom we were indebted for 
much assistance, by a number of newspaper men, and 
by some other persons who were hunting and fishing in 
the vicinity. 

The machine showed a speed of nearly 41 miles an 
hour with two men on board, and a little over 44 miles 
with one man. The control was very satisfactory in 
winds of 15 to 20 miles an hour, and there was no dis- 
tinguishable difference in control when traveling with, 
against, or across the wind. 
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DEATH OF FRANCIS B. STEVENS. 

Mr. Francis B. Stevens, one of the pioneer inventors 
in the field of transportation, died May 23, 1908, at the 
age of ninety-three. The first steam screw ship con- 
structed by his family was built shortly before his 
birth, and he grew up in an atmosphere of ships, 
docks, engines, and railways, which make the name of 
Stevens a part of the history of transportation as we 
know it to-day. As a youthful engineer he ran a com- 
plete line of levels over the right of way of the Cam- 
den and Amboy Railway, producing one of the earliest 
known railway profiles. During his many years’ ser- 
vice as an engineer in charge of the marine shop of 
that railway, he lived to see its evolution into the 
Pennsylvania system of to-day. In this shop he built 
some of the earliest steam-propelled vessels, and in 
their design made free use of multiple screws, the ad- 
vantages of which were very apparent. He also. de- 
signed and built steeple compound engines, in whieh 
the low-pressure cylinder was placed above the high- 
pressure cylinder, with special arrangements for mak- 
ing all parts of the machinery accessible, designing 
for these engines a single piston valve. After seventy 
years of service he designed and constructed the last 
of the side-wheelers built for the North River ferry 
service. He invented the cut-off that remains the 
usual valve motion for the marine beam engine. He 
was very active in the government tests of steam 
boilers, and he established the value of formulas used 
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for determining their proportions. As far back as 
1884 he advocated a salt-water pumping plant and a 
system of distributing mains for the protection of 
lower New York, and this same system will shortly be 
put into operation. He died within sight of the Ste- 
vens Institute of Technology, established by his wnele, 
and which had conferred upon him the degree of doe- 
tor of engineering. He is survived by his widow, a 
daughter, and two sons. 
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DEATH OF MISS TYLER. 

The death of Miss Amelia Tyler, which occurred on 
the 23d of May, 1908, at her home in Washington, D 
C., has caused widespread regret and sincere mourn 
ing among her friends and associates. 

Miss -l'yler was the grand-daughter of Chief Justice 
Royall Tyler, of Brattleboro, Vt., and was born in 
Connecticut in 1832. Her father was the Rev. Bdward 
Tyler, a Congregationa! minister of fine attainments. 
One of her uncles was Judge Royall Tyler of the Pro- 
bate Court, and her nephew, a graduate of the Naval 
Academy, is the present Assistant Commissioner of 
Patents. 

She was the last survivor of her immediate family 
and is buried at Brattleboro, Vt., among her own people 
in Prospect Hill Cemetery. 

Her first years in office were spent in the General 
Post Office, and in 1881 she came into the United 
States Patent Office, which was the final scene of her 
life work. In competitive examinations she wop the 
position of an Assistant Examiner, being one of the 
first three women thus appointed, and one of her fellow 
examiners says: 

“She entered Division One on the 10th of October, 
1881, and remained an efficient and faithful aseistant 
until the day previous to her death, She handled a 
large class—Trees, Plants, and Flowers’ under the 
general division of Tillage—and was a skilled bot- 


anist.” 
Ee Oe we ini 
FUTURE FOREIGN POSTAGE REDUCTION WITH GREAT 
BRITAIN AND COLONIES. 

The gratifying announcement is made from Wash 
ington that Postmaster-General Meyer, with the ap 
proval of President Roosevelt, has concluded arrange 
ments with the postal authorities in Great Britain, 
whereby the ocean foreign postage on first-class maii 
matter, which covers letters, is to be reduced from five 
cents an ounce to two cents an ounce on and after 
October 1, 1908. This is the present domestic rate in 
the United States and its foreign possessions. It is 
to be hoped the next improvement will be the decrease 
in rates on parcels sent via parcel pest. 

———_>-+-o-+- oe ___——- 
THE CURRENT SUPPLEMENT. 

The current SuprLeMENT, No. 1693, contains a num- 
ber of articles of unusual interest. The first-page et- 
gravings relate to the sinking of a concrete mine shaft 
on an entirely new system. This concrete mine shaft 
is a striking illustration of the complexity of medern 
anthracite mining as compared with the simple meth 
ods of former days. “Why Are Eggs Colored?” is a 
fully-illustrated article dealing with the curious phe 
nomena of shell pigmentation. “Nerve as a Master of 
Muscle” is by Prof. Sherrington, F.R.S. “The Story 
of the Tobacco Pipe” gives the evolution of the pipe 
from primitive days. In every clime and country the 
fumes of tobacco are inhaled through some kind of 
pipe, and a collection of the world’s pipes will con- 
tain more types of peculiarity than there are nations 
or tribes upon the face of the earth 

ee s-0- ea ———_ 
SCIENCE NOTES. 

William A. Anthony, professor emeritus of physics, 
electrical and mechanical engineering at Cooper Union, 
died in New York May 30 at the age of seventy 
three years. He was born in Coventry, R. L., and was - 
graduated from Yale. For eighteen years he taught 
physics in the Iowa Agricultural College and in Co: 
nell. At the end of that period he established himseif 
in business as consulting engineer, and in 1895 he be- 
came a teacher in Cooper Union 

It was announced at a session of the International 
Polar Cogress held at Brussels, that an American 
intended to start on an expedition to the south pole 
under plans worked out by Commander Peary, al- 
though the latter would not be a member of the 
exploring party. Peary’s old ship, the “Roosevelt,” is 
to be used on this expedition. The party plans to 
start in the fall, to spend the winter on the north 
shore of Grant Land, and from there tc make a dash 
for the pole in 1909, To shorten the distance a hue 
dred miles and to escape the effects of the eastern cur- 
rents a route along the coast of Grant Land wil! be 
followed. Commander Peary suggests a visit to Crocker 
Land, on the return trip, a section of the unknown 
world, the exploration of which he thinks may revo- 
lutionize the present ideas regarding the untraversed 
polar regions. The name of the American who is to 
make the voyage was not piven. 
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THE NEW METHOD OF TRYING BATTLESHIPS. 
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the speed requirement This penalty for the newly 


completed ships has been at the rate of $200,000 per 


knot for the first quarter below the contract speed, 


knot if the speed falls 
that 


and at the rate of $400,000 per 


more than one quarter knot below required. It 


will be seen therefore how important it is to the con 
tractors that the ship should attain the speed specified 
in the contract, and that the government is interested 


in determining what the speed obtained is. If the 
first trial is not satisfactory others may be required, 


and as these trials are very expensive to the builders 
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the final result rests entirely on its accuracy. A meag 
ured one-mile course has been arranged in the outep 
harbor of Rockland, Me. Here the depth of 
sufficient to insure that there will be 


water ig 
no retardation 
due to shoals. The vessel is run over this course in 
two directions at each of several speeds, and the resultg 
averaged. The reason for this is that any effect of tide 
or wind helps in one direction and retards in the other, 
so that the average is necessary to eliminate errorg, 
The time on the course and the number of revolutiong 
of the determined for 
The ends of the 


marked by 


painstakingly 
each run. 


propellers are 


course are 





When the newest prospective addition to the United 
State navy leaves the builder works for the speed 
trial trip, all the machinery and working parts have 
been freshly examined and put in the best possible 
condition for the test The builder have had the 
ship's bottom carefully cleaned and gone over with the 
most efficient anti-fouling paint; and have had the 
bunkers filled with hand-picked steaming coal, stored 
in bag The crew, especially those in the engine and 
fire roon ire men selected for their kill and endur 
an r firemen usuall 
taken are those who have 
fir ol transatlantk 
liner nd consequentl 
mre uwccustomed to keeping 
team at highest pressure 
These 1 I ire employed 
b th builder as the 


making the speed 


trial trip i included in 


price of the 


vessel The shipyard peo 
ple also provide caterer! 
to feed all their men and 
all the government repr 
entative that are on 
board Recently there 
were on a battleship dur 
ing its trial five hundred 
and two men besides the 
member of the trial 
board and their assistants, 


Of these, two hundred and 








range poles on shore; and 
when the observers, of 


whom there are three in 
different parts of the ship, 
see these poles in line each 
presses a stop watch, and 
with the 


makes an 


same motion 
electrical con- 
means of a ma- 
designed 

which 
revolutions of 
By having 
different 
ship three 
observations are 


tact by 
chine, 
for the 
prints the 


especially 


purpose, 


the propellers. 
the observers in 
parts of the 
separate 
obtained, and if any one of 
them varies from the other 
two more than three-tenths 
of a second, it is discard- 
ed. The 


duced to a 


results are re 


curve, from 








eventy-nine were in the 
engineer's department, one which it is possible to de- 
hundred and two in the termine what speed the 
steward's thirty-eight vessel will make for any 
were shipyard and govern number of revolutions per 
ment representatives, and minute. This applies only 
the remaining eighty-three to the vessel at a given 
were foremen, special displacement The con- 
workmen, and the deck tract specifies the dis- 
fore: Battleship “ Minnesota” on Trial Course off Rockland, Maine, Making 18.8 Knots. placement for the speed 
The vessel to be tried, trial; and as a quantity of 
having on board all the crew, the shipyard officials they are naturally very anxious to avoid repetitions coal and fresh water for the boilers is used during the 


and the government inspectors of construction, leaves 


the builders’ works in ample time to reach Rockland, 


Me., the day before that set for the trial During the 


run along the coast the builder's people usually have 


the ship make a preliminary canter, to satisfy them- 


selves concerning the vessel, and to make certain that 


the engines are in condition to do the work cut out for 
them 

The contracts made by the Navy Department with 
shipbullders for the construction of men-of-war contain 
specifying the average speed 


a principal requirement 


to be attained by the ship during a speed trial of four 
hours 


knots for 


duration. This has been eighteen or nineteen 


battleships, and twenty-two knots for arm 
cred cruisers. The trial is conducted by the builders 
and supervised by a board of naval officers detailed by 
the Navy 


cording to the contract 


Department to see that it is carried on ac- 

Under the old system a speed 
nowadays no bonus is paid for 
that called for, 
penalties are imposed for 


bonus was paid; but 


excess of though severe 


pecuniar) failure to meet 


It was customary, up to a short time ago, to conduct 
speed trials along Cape Ann over a measured course 
of forty-four miles marked with buoys at intervals and 
at each end As shoal water retards the speed of 
large vessels, the Cape Ann was 
and for that reason it was difficult to keep the buoys 


position. It had also numerous tidal 


a deep-water course, 


marking it in 
and other currents for which it was necessary to 
allow, as a ship held back or helped by such currents 
showed a different speed from that which would have 
been obtained in still water. It was very recently 
decided to abandon this method of conducting speed 
trials in favor of a new one, known as the “Method by 
Standardized Propeller.” Essentially, this consists of 
determining the speed at which the vessel will go for 
a certain average number of revolutions of the pro- 
peller, and then making a four-hour full-speed run in 
the open sea, and ascertaining the speed attained from 
the average number of revolutions of the propellers. 
The first step, that of standardizing the propeller 


or screw, is the most important, as the correctness of 


run, this must be compensated for by adding enough 
excess weight to make the average displacement for 
the four hours that required. All the details are work- 
ed out with great accuracy, so that the results may be 
absolutely reliable 

During the trial trip it is customary to try all the 
auxiliary machinery. The anchor engine is tested by 
hoisting both anchors with the entire chain out—the 
severest possible service that could be required of it; 
the length of an anchor chain being one hundred and 
twenty fathoms, or seven hundred and twenty feet, 
and the weight of two battleship anchors about sixteen 
tons. The steering engine is tested with the vessel at 
full speed by putting the rudder from one side to the 
other, or, as it is called, putting the helm from hard 
over to hard over. If it is strong enough to do that, 
the hardest work a steering engine ever has, in twenty 
seconds, it is considered satisfactory. The vessel is 
next turned at full speed, and the time taken for a 
three hundred and sixty degrees or a 
As a conclusion to these tests of the 


turn through 
eomplete circle. 
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Battleship “ Kansas” on Full Speed Trial. Speed, 18.09 Knots, 
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rudder and steering engine, while the vessel is going 
at full speed, the rudder is brought to the 


astern 
yarious positions from amidships to hard over. This, 
the hardest test of all, if satisfactorily met proves 
that the steering appliances are sufficiently strong in 
their various parts 

Among the lesser auxiliary machines examined are: 


ventilating blowers and pumps; the electrically-op- 
doors, winches, and ammunition hoists, which 


under conditions simulating actual service; 


erated 
are run 
turrets are turned, and in general a complete test of 
all working parts is made. 

Upon arrival of the ves 
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The day of the four-hour trial, if the weather is 
favorable, anchors are weighed early and the ship 
headed for the open sea. The engines are slowly 
worked up, and when all is ready the four-hour, full- 
power speed trial commences. Revolution counters 
register every turn of the propeller shafts on dials, 
and at thirty-minute intervals these are read, and from 
them the average revolutions per minute determined. 
All the working parts are carefully watched and oiled, 
the amount of lubricating oil used during a recent trial 
being about five hundred galions. If at any time the 


425 


shipbuilders’ representative is informed of the result 
of the trial by the president of the trial board, and if 
successful he receives the congratulations of everyone. 
On former vessels no further trials were required prier 
to delivery to the government, but in recent battleships 
and cuisers endurance and coal consumption trials of 
twenty-four hours’ duration are specified. These are 
intended to determine the ability of the ship to steam 
at cruising speeds, to give assurance of the adeyuacy 
of the arrangements for supplying coal té the boilers, 
and in general to obtain a knowledge of the cruising 
capabilities. Upon the com 
pletion of all tests in con 
nection with the trial, the 





sel at Rockland the build- 
ers’ representative, usual- 
ly the president or general 
manage! of the company, 
reports to the president of 
the trial board, a rear ad- 
miral in the navy. Early 
the next morning the board 
and its assistants, about 
thirty in number, go to 
the ship and start the first 
day’s work, consisting of 
standardizing the propel- 
ler. These runs are made 
over the one-mile course 
inside Rockland harbor. 
Twelve or fifteen runs are 
made in the two directions 
at speeds ranging from 
highest to about two 
thirds. The three observ 
ers, members of the board 
have positions each in elec- 
trical communication with 
the others and with the 
recording 
the propeller shaft; also 


apparatus on 


each has an assistant who 
records observations, veri- 
fies and forwards them to 
the computer to be arrang- 
ed for final tabulation and 
curve plotting. This last 
must be done promptly, in 
orde1 that it may be 
known whether additional 
runs are necessary to com- 
plete the data 

In the engine room 
members of the board and 
assistants are detailed to 
observe the speed and per- 
formance of the main en- 
gines, pumps, and other 











£overnment representa 
tives are landed at 2 con 
venient port, and the ves- 
sel returns to the ship 
yard, to be finally com 
pleted and turned over to 
the government. 
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SUN DIALS: HOW THEY ARE 
MADE AND USED, 


BY EB. M, DOUGLAS, M. AM. #01 a 


The general opinion re- 
garding sun dials is that 
they are merely ornamen 
tal toys It is the pur 
pose of thie article to 
show that they may be 
not only ornamenta! but 
extremely useful, that they 








Vertical Dial, Facing 8. W., Bowdoin 
College, Brunswick, Me. that they can be easily 


are accurate timepieces 


for ordinary purposes, and 


made by any ordinary me 














chanic. For people living 
in the country, and fox 
others who do not have 
frequent opportunities for 
obtaining standard time 
a sun dial affords a ready 
means whereby clocks 
may be regulated, for 
with a-dial of 19 te 15 
inches in diameter, care 
fully made and placed 
time can be determined 
with an error less than 

minutes. 

In addition to the ordi- 
nary horizontal or vertical 
sun dials, there are a 
great many other varieties 
possible, many of which 





can be classed as mere 








auxiliaries, and to take in- 
dicator cards. In the fire 
rooms observations are 
made of the working of the 
boilers, count is kept of the number of bags of coal used, 
temperatures are taken throughout, and the operation 
of the forced draft is noted. After the standardizing 
runs, before the vessel is anchored for the night, the 
test of the anchor-handling appliances is made; mean- 
while the computers finish compiling the data, and the 
speed curves are laid out. From the curves is deter- 
mined the number of propeller revolutions required 
per minute for the vessel to attain the prescribed 
speed, and the builders know what the engines will 
be called on to do during a four-hour trial. 

At night the fires are cleaned, all the machinery is 
carefully gone over and oiled; the firemen and engi- 
neers are given a good rest with plenty of food, that 
they may be in condition for the next day’s hard work. | 


An Elaborately Designed Public Sun Dial. 


number of revolutions is not sufficient or the engines 
show signs of slowing, special efforts are made to 
force them. 

In the fire rooms the hardest work is done by the 
firemen, who at all hazards keep steam at the highest 
pressure. Each bag of coal that is opened is tallied by 
the government representatives, to ascertain whether 
an excessive amount of coal is required. Fires are 
usually coaled and raked alternately on a signal which 
sounds automatically every minute, the various fur- 
naces being taken in rotation in order that the opera- 
tion may not take place on too many at once, as that 
would cause a fail of the steam pressure. 

At the end of a four-hour run it is known definitely 
whether or not the trial has been successful The 


Sun Dial in Zoological Park, 
Washington, D. C. 


freaks, There are dials 
marked on the outside or 
inside of cylinders, of 
hemispheres or of cones; those for which a reflected 
spot of light serves as a pointer; cannon diale ar- 
ranged to fire a cannon at noon; portable dials; card 
dials; multiple dials with a dozen or more faces all 
supported by one standard; inclined dials; diels in 
shape and size of a finger ring, etc. Before the day 
of cheap watches, “the art of dialing’ was taught in 
the schools, and eminent men of science thought it not 
beneath their dignity to design new varieties. There 
are authentic records of carefully constructed sun 
dials having been in use more than two thousand 
years ago, and it is likely that crude forms were in 
use more than a thousand years earlier 

The two kinds of dials most commonly seen and 
most generally useful are the horizontal and ihe verti 


























Two Views o! 





wemorial Sun Dial at Washington, D. C. The Upright Cross by the Length of Its 
Shadow Shows Holy Days. 


SUN DIALS: HOW THEY ARE MADE AND USED. 


A Sun Dial which at Noon Fires a Cannon, the Sun’s 
Rays Being Focused on the Touchhole Through a Dens. 
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TABLE & HOUR ANGLES FOR A HORIZONTAL 8US 


54 min. (5/6 
min. it will 
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manner other hour or half-hour points may be located 
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Detail: Gnomon of Fig. 1. 
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AND CHORDS IN INCHES FOR A TEN-INCH CIRCLE 
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give the hour or time lines. 

If a good protractor is available, the hour and half- 
hour points can be found by laying off the angles taken 
from the table for the given latitude from the points 
a and a’ as centers, remembering that the angle to the 
XII point is 0 deg. and to the VI point 90 deg. If it 
to smaller 
scale, the radius of the semi-circles and the chord dis- 
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Dial Plate of Sun Dial in Washington Zoological Park. 


tween the substile and 
each hour line. A slight 
consideration of th@ 











“ill 


lf. 


its 





JUNE 13, 1908, 


conditions will make it evident that for a plane facing 
eastward the position of the stile will be among the 
morning hours and for one facing westward among the 
afternoon hours, for the stile could not be placed in 
any other position where its sloping side would still 
point to the north pole; also that for all dials the XII 
o’clock line will lie in a vertieal north and south plane. 

To find the angle at the foot of stile, being the 
height of stile above the plane: 

(4) Sine of required angle = cos. lat. XX cos. de- 
clination 

For the given lat. 38 deg. 54 min., and the declina- 
tion 40 deg. 

Log. cos. lat. = 9.89112 

Log. cos, dec. = 9.88425 

9.77537 = log. sine 36 deg. 36 min. 

Difference of longitude, or equatorial value of de- 
clination, being the equatorial value of the angle be- 
tween sub-stile and the XII o'clock hour line. 

(5) Cot. angle required = sine lat. x cot. dec. 

Log. sin. lat. = 9.79793 

Log. cot. dec. = 0.07619 

9.87412 = log. cot. 53 deg. 11 min. 

Angular distance on the gjven plane between sub- 
stile and the XII o'clock line, being the angle from 
(5) reduced to the plane of the dial. 

(6) Tan. angle required = sine angle from (4) xX 
tan. angle from (5). 

Log. sine (4) 36 deg. 36 min. = 9.7753 

Log. tan. (5) 53 deg. 11 min. = 0.12578 


9.90115 = log. tan. 

38° 32’. 
The angle to any other even hour may be found by 
subtracting or adding multiples of 15 deg. to the lon- 
gitude value from (5) and using the resulting angles 
in equation (6) in place of the angle from (5). The 
sub-stile was found from (5) to be 53 deg. 11 min. 
from the XII o'clock line. This are reduced to hours 
by dividing by 15 gives three full hours with 8 deg. 
il min. remainder (53 deg. 11 min. + (3 K 15=45) = 
8 deg. 11 min.). This fixes its position between the 
III and IIII o’clock lines, as the plane faces westward. 
Subtract 15 deg. from 53 deg. 11 min. and substitute 
the tan: of the remainder (38 deg. 11 min.) for tan. 

from (5) in formula (6). 


_. a FEOF 
9.77537 





Log. sine (4) 
Log. tan. 38 deg. 11 min. = 9.89567 


9.67104 = log. tan. 25 deg. 
07 min. = the angle between sub-stile and the I o'clock 
line. In hike manner by continued subtraction of 15 
deg., other afternoon hour lines may be found. The 
equatorial angle for III will be 8 deg. 11 min.; for 
II1I it will be 60 deg. —— 53 deg. 11 min. — 6 deg. 49 
min. By adding 15 deg. or multiples of it to 53 deg. 
11 min. the morning hours may be computed. Frac- 
tions of hours may be determined in the same manner. 
If it be desired to plot the hour lines by chords, they 
may be found for the various angles by (3). If the 
stile has an appreciable thickness, the hour lines on 
either side must radiate from centers whose distance 
apart equals its thickness. 

Numerous metheds have been devised for finding 
the position of the hour lines graphically, but all re- 
quire more skill in drafting than the methods here 
given. Some of the graphic methods are described 
in Ferguson’s lectures on astronomy (1840); the 
“Book of Sun Dials,” by Mrs. Alfred Gatty, 1900; the 
“Cyclopedia Americana,” subject Dialing; or in the 
quaint old book on dialing by William Leybourn, pub- 
lished in England in 1682. In the latter book sun 
dials are classified into fifteen general varieties, and 
instructions are given for laying out dials of a great 
many kinds. The descriptions although somewhat 
difficult to understand are in considerable detail for 
both graphic and trigonometric methods; from the 
principles as set ferth in this book nearly all the 
foregoing formule are derived. 

So much for the designing; the construction will 
necessarily depend on the abilities and facilities. of 
the builder. 

The simplest and easiest dial to constryct will be 
of wood, probably square in outline, having the hour 
marks painted or outlined with small nails. Such a 
simple affair, the product of a half hour's work by 
the writer, fastened to a front fence proved a source 
of daily interest to passers-by for several years. A 
more substantial dial may be built by an amateur, 
of small bowlders laid up in cement, with a cement 
top and brass stile, the hour marks cut into the 
cement with a knife as it hardens. A square bar of 
brass or bronze, suitably bent for setting in the ce- 
ment, can be used for the stile if nothing better is 
available. Other material suggested which may be 
used for the base are bronze, aluminium, brass, mar- 
ble, slate, or some other stone. The hour marks for 
stone dials may be cut in, or made of pieces of sheet 
metal cut to shape and riveted on. The stile is some- 
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times made of stone also, but is much better if made 
of cast bronze or brass. 

A more elaborate design is that shown in an illus- 
tration and in outline in Fig. 1, which is from a very 
fine sun dial in the Zoological Park at Washington, 
D. C. Such as this can be made by a skilled work- 
man only, but as its design will doubtless offer useful 
suggestions for others less elaborate, a brief descrip- 
tion may be of interest. 

Fig. 1 shows the general design of the dial plate 
and stile. The two dotted parallel lines between the 
S and N represent the base of the stile, which has 
parallel sides and is % inch thick. The stile is at- 
tached to the plate by screws from underneath, extra 
firmness being given, by a circular hub at the center; 
the plate is of bronze % inch thick and 18 inches in 
diameter, with hand-engraved letters and figures; the 
motto is in Latin, The translation of the motto is 


TABLE 3.—CORRECTIONS IN MINUTES TO CHANGE 8UN TIME TO LOCAL 
MEAN TIME ADD THOSE MARKED +, SUBTRACT THOSE 





MARKED —, FROM SUN DIAL TIME 

Day of Month. 1 5 10 15 2 2 30 
ee.  sekscnwe | 3) +5 71\+9 11 12 | +18 
February..... | +14 14 14; +14 14 13 
March. abt een ak Se 12 11 | 9/ 4-8 6 5 
April... EE 3 2 0 1 2 3 
May ‘ 3 3 4 4 4 8 8 
Pe edestehs< | shee | 3 | 2) 1 0 1 + 21,43 
oe 3 1 5 6 6 6 6 
rrr : 6 6 5 4 3 2 
September . Re 0) 1 8 5| —6 8 10 
October . és. 00n6 10 il 13 14 1h 16 16 
| aoe 16 16 16 | —15 4 183 il 
| ee Per 11 10 7 5 8 0 2 
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given in Fig. 1. The Watch Faster Watch Slower 
diagram is Table 3 in graphic form, with a gradu- 
ation for each day of the year. The blank space 
near south end contains scroll work and the name of 
the English maker; the dial rests on a cut-stone 
pedestal. The open space near south part of the dial 
is taken up in another Washington sun dial by an 
engraved copy of a table somewhat similar to Table 
3. This for general use will probably be better under- 
stood than the graduated circle. 

When placing a horizontal or vertical dial in posi- 
tion, considerable care should be taken to make the 
hour circle truly horizontal or vertical as the case 
may be, and to place the plane of the gnomon at 
right angles to the dial face. The XII o'clock line for 
all dials must lie in a vertical north and south plane, 
and for all dials the sioping side of the stile (the 
shadow line) must point as nearly as possible toward 
the north pole. An ordinary carpenter's level is suffi- 
ciently accurate for plumbing the dial plate, and if 
the magnetic declination be known, a compass needle 
will enable one to properly orient the stile. 

When the north star is visible from the point se- 
lected for the dial, suspend a plumb line 8 or 10 feet 
to the north, and in line between the selected point 
and the north star when on the meridian, i. e., when 
the double star in handle of the Dipper is vertically 
over or under it; then fix the sloping side of the 
stile so ag to point to the plumb line, and it will be 
in proper position. 

A simpler but less accurate method is this: Orient 
the dial as nearly as may be by eye. Compare the 
dial readings and the time by a good clock set at 
standard time at say 9 A. M., noon, and 3 P. M. The 
dial time and clock time should agree after the latter 
has been corrected for equation of time (Table 3) 
and for difference between standard and local time. 
If they do not agree, change the position of the dial 
and compare again another day. 

It is well known that sun time and clock time (gen- 
erally called mean time) seldom agree; the difference 
between them is more than 16 minutes on November 
1 and nearly 14 minutes on February 1, In November 
the clock is slower, while in February it is the sun 
that is slow. Four times a year, namely, April 16, 
June 15, September 2, and December 25, the differ- 
ence between mean and apparent time is zero; on 
those dates the readings on a sun dial need -no cor- 
rection. 

Table 3 gives the corrections for selected dates; for 
others not given the correction may be found by 
interpolation with an error not exceeding a minute at 
any time. The corrections marked + correspond with 
those jn Fig. 1 marked Watch Faster. It is advisable 
to have this table or a modified form of it engraved 
on the face of every sun dial that makes a pretense 
to accuracy. 

To reduce dial readings to standard (railroad) time 
still another correction must be made, which is con- 
stant for each given locality. Standard time in the 
United States is the correct time for longitudes 75 
deg., 90 deg., 105 deg., or 120 deg. west from Green- 
wich, corresponding with the time in use in New 
York, Chicago, Denver, and San Francisco respectively. 
The distance in degrees of longitude that the dial is 
east or west of the nearest of the meridians must be 
ascertained; divide this distance in degrees, reduced 
to minutes and seconds, by 15, and the quotient will 
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be the correction in minutes and seconds of time. If 
the dial be west of the meridian chosen, then the 
watch is faster. Table 3 may if desired include this 
correction, by making each tabular value faster by 
the amount of the correction when the dial is west 
of the standard meridian and the opposite for dial 
east. For example, Washington, D. C., is longitude 
77 deg., hence standard time is 2 deg. (or 120 min.) 

15—=8 minutes faster than mean time for all dates 

Another method of allowing for this correction is 
to shift all the hour marks on the dial plate by an 
amount equal to the difference between standard and 
local time. Thus for Washington each of the hour 
marks would be moved forward an amount equal to 
nearly two of the 5-minute spaces. The XII o'clock 
mark would then fall slightly to the west of the nor- 
mal position, and would be out of the vertical plane 
of the dial. 

Sun dials are sometimes used as ornamental fea 
tures on public buildings, and if public officers real 
ized the interest which such features arouse, there 
would be many more thus used than there are now. 
For public parks sun dials that will be both useful 
and instructive can be designed. These may show the 
time at each hour or minute for distant cities, or the 
direction and distances to those near by; the sizns 
of the Zodiac; the latitude, longitude, and elevation 
above sea level, etc. One beautiful dial in Washington 
has besides the hour marks an erect cross, which by 
its shadows at different times of the year indicates 
closely the times of the various feast or fast days. 

It is believed that no single object that can he 
secured at small cost will afford the lasting interest 
of a sun dial; and during the long winter evenings, 
what pleasanter pastime can an amateur mechanic find 
than in constructing such a counter of time, that may 
be a source of pleasure to himself and friends for 
years that follow. 

All well-designed sun dials have mottoes of one kind 
or another, and the builder may by adding to his 
work one of suitable selection, give a lasting expres 
gion of good will to others; of the many such selec- 
tions none seems happier than: 

“Let others tell of storms and showers 


I'll only count your sunny hours.” 


o> ——— 
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Official Meteorological Summary, New Wort, SN. ¥., 
May, 1908, 

Atmospheric pressure: Highest, 30.27; lowest, 29.45; 
mean, 29.94. Temperature: Highest, 86; date, 27th; 
lowest, 40; date, 3d; mean of warmest day, 78; date, 
27th; coolest day, 48; date, 7th; mean of maximum 
for the month, 69.1; mean of minimum, 53.5; absolute 
mean, 61.3; normal, 59.8; excess compared with mean 
of 38 years, +1.5. Warmest mean temperature of 
May, 65, in 1880. Coldest mean, 54, in 1882, Abso- 
lute maximum and minimum for this menth for 48 
years, 95 and 34. Average daily excess since January 
1, +1.3. Precipitation: 9.10; greatest in 24 hours, 
4.17; date, 7th and 8th; average of this month for 38 
years, 3.33. Excess, +5.77. Accumulated excess since 
January 1, +4.03 Previous greatest May precipita- 
tion, 7.01, in 1901; least, 0.33, in 19038. Wind: Pre- 
vailing direction, N.E.; total movement, 9,353 miles; 
average hourly velocity, 12.6 miles; maximum velocity, 
50 miles per hour, Weather: Clear days, 7; partly 
cloudy, 10; cloudy, 14; on which 0.01 inch or more of 
precipitation occurred, 12. Hail, 2d; fog, dense, 20th, 
22d, 23d, 24th, 26th, 29th; thunderstorms, 14th, 22d, 
26th. Mean temperature of the past spring, 51.08; 
normal, 48.7. Precipitation of the past spring, 13.07; 
normal, 10.69. 
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Automobiles for Vitheulture, 

Automobiles for agricultural purposes are attracting 
considerable attention in Europe at the present time 
So widespread hae interest in this subject become, that 
there will be held at Palermo, Italy, this fall a com- 
petition for motor machinery for viticulture. The best 
machine of this class will be awarded a diploma and 
a $2,000 cash prize, and two such machines wil! be pur 
chased, A second prize of $600 and a gold medal will 
also be given. Applications must be sent to the Min- 
ister of Agriculture at Rome before August 15, and 
the machines must be at Palermo by October 16, 

ct Eo 

The German Empire has nearly 35,000,006 acres of 
forest, of which 31.9 ver cent belongs to the State, 1.8 
per cent to the Crown, 16.1 per cent to communities, 
46.5 per cent to private persons, 1.6 per cent to cor- 
porations, and the remainder to institutions ond asse- 
ciations. There is a little over three-fifths of an acre 
of forest for each citizen, and though 53 cubic feet of 
wood to the acre is produced in a year, wood {mports 
have increasingly exceeded wood exports for over 
forty years, and 300,000,000 cubic feet, valued at $80 
000,000, or over one-sixth of the home consumption, ts 
now imported each year. Germany's drains on foreign 
countries are in the following order: Austria-Hungary, 
19,750,000 tons; Russia and Finland, 18,000,000 tons; 
Sweden. 508,000 tons; the United States, 36,000 tons; 
Norway, 49,000 tons, 
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TOWING TANK AT THE UNIVERSITY OF MICHIGAN, low temperature and cast without difficulty; it is also 
BY DAY ALLEN WILLEY easily cut, planed, or scraped. It furnishes a uniform 

One of the most interesting departments of the surface for all models, and when a model is not re 
University of Michigan is that devoted to marine en- quired for further experimenting, it may be broken 
gineering and seamanship As the Great Lakes offer up and used for another of a different type. Before 


@ vocation to young men qualified as shipbuilders casting a model a mold is first prepared. This mold 


and navigators, the department in question embraces is made in ordinary modeling clay Sections of the 
a course which not only includes theory but equip vessel at different points in its length are first cut out 
ment, by which the students are given a series of of wood, about one-quarter of an inch larger than the 
valuable object lessons in the acquirement of their actual size required. These are placed in the bed, and 
chosen vocation. »The department includes an experi- the clay molded and kneaded in until it conforms to the 
mental ship tank and apparatus, for the pur . 
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placed in the cutting machine. This consists primarily 
of two tables, on one of which is placed the model, 
and on the other the drawing of the lines which it ig 
desired to reproduce. These two tables move together 
and are driven by'a motor; the motion of the driving 
‘able is, however, usually about one-half as fast ag 
that of the model table, but this ratio can be varied 
by introducing change gears. The object of this is go 
that the drawings do not have to be made unneceg- 
sarily large. In the middle of the machine is a cross 
piece, upon which are two traveling heads, which 

move together inward or outward, and are 





pose of showing clearly the proper lines of a 
































vessel which is intended to attain a certain 
maximum speed at the expenditure of a given 
horse-power Consequently the tank, which 
was designed and constructed under the super 
vision of Prof. Herbert C. Sailer of the De 
partment of Marine Engineering, is utilized 
largely o perform experiments upon various 
forms of ship models, and to determine the 
resistance to motion of these forms at all 
peed 

The tank itself is 300 feet long, 22 feet wide, 
and 10 feet deep. This length is the least that 
can be used in order to allow time for starting, 
obtaining uniform speed, and stopping The 
breadth and depth are necessary, so that the 
effect of the sides and bottom will not have 
any material influence upon the resistance of 
the model Spanning the tank is a traveling 
truck, which runs on rails on either side of 
the tank, This truck is driven by a 25-horse 
power motor, which can be so regulated as to 
give speeds to the truck varying from about 
10 feet per minute to 800 feet per minute. It 
is essential that the speed of the truck should 
be uniform at any speed between these limits, 
so that the resistance of the model may be 
determined accurately at any speed. The mod 
els are run at a series of different speeds and 


thus a curve of resistance in terms of speed 








operated by a right- and left-handed screw, 
These heads carry two vertical hollow spindles, 
which have a screw thread cut on the outside, 
By means of a worm gear these may be raised 
or lowered to any desired extent, the amount 
of the vertical mayement being measured by a 
scale and vernier upon one of them. Inside 
each spindle is a shaft, which is driven by a 
vertical motor on the top, and to the bottom of 
which is attached a two-bladed cutter. As the 
in and out motion of the cutters must corre- 
spond with the breadth upon the drawing at 
various points, the motion of the cutters is 
transferred to the drawing by means of a 
pantograph. One end of the pantograph is 
attached to one of the cutters, and the other 
movable or center part to a bar, which is 
earried over to the drawing, and on the end 
of which is a pointer. If for example the 
drawing is one-half the size of the model, the 
arms of the pantograph are set in this ratio. 
When, therefore, the screw which operates the 
heads carrying the cutters is revo!ved, the cut- 
ters move in or out a certain amount, and the 
pointer on the drawing one-half this amount, 
As, however, the points of the cutters describe 
circles, the pointer is also a circle, but of one 
half the radius of the catter circle. 

From one drawing it is thus possible to cut 
any number of models of the same form, but 





























obtained In order that the speed may be uni 


form and not affected by changes of load in Machine for Cutting Models to Their Correet Proportions. 
the power house, a special motor generator set 


varying in ratio of beam or draft to length. 
If a broader or narrower model is desired, all 
that has to be done is to alter the fulcrum of 
the pantograph, and the relative motions of the cutter 
and pointer on the drawing are altered accordingly. 
If it is desired to change the ratio of draft to length, 
the amount by which the vertical motion of the cut- 
ters is changed for each waterline may be correspond- 
ingly increased or decreased. 

When the model is ready to be finished, it is placed 
upside down upon its table, carefully centered and 
clamped down; the drawing is also placed upon its 
table, and the center Jine adjusted. The cutters are 
now run up to the bottom of the model, and moved 
in so that they nearly touch. They are then put into 
motion, as is also the table, and the base line or top 
of keel cut from one end to the other. The cutters are 
now lowered to a depth corresponding to the first 
waterline as 
shown on the 




























has been installed upon the truck. The current from proper shape. As the models have to be cast hollow, 
the power house is taken to this set by trolleys, and a core is next made. The forms as above are cut out 
converted as required. The connections are such that so as to allow a thickness of paraffin wax of about one 
if any fluctuation takes place upon the line, this is and one-half inches. These forms are then connected 
compensated for in the installation, and the speed of by thin wooden strips and covered with canvas, so that 
tie driving motor remains unaffected. The speed is the core forms as it were a canvas canoe, which is 
reguiated by a controller with five main stops, and suspended inside the clay mold. The paraffin wax is 
between each stop an auxiliary rheostat with fifty then melted in a tank provided with a steam coil, and 
stops may be thrown in, so that between the limits the mold poured. While cooling, considerable contrac- 
given above, two hundred and fifty different speeds tion occurs, so that small quantities of melted wax 
may be obtained The driving motor is also fitted must be added continually. While the wax is being 
with a high and low speed gear and switchboard, and poured, water is introduced into the inside of the 
connections mounted on the truck core, in order to overcome its tendency to float and 
On the forward end of the truck is the dynamome- also to aid in cooling. When cooled the core is with- 
ter, through which the models are towed. This con drawn, and the model floated from its bed by introduc- 
sists essentially of a vertical bar mounted on emery ing water be- 
supports Instead of the usual knife edge a thin tween the 
piece of spring steel is used, with about one-sixteenth walls of the 


of an inch between the supports Parallel rods are mold and the 
introduced, so that both the pull upon the spring model. The 
and model are in a horizontal direction. The model is model is now 
attached to the lower end of the dynamometer, and in its rough 
jt resistance taken up by the spring. The amount of state, and 


extension of the spring is registered upon a revolving ready to be 
drum, which is driven from the main shaft of the cut to the 
truck Upon this drum are two electric pens, one of correct form. 
which is connected to a clock and registers every half It is next 


second, the 





ether is con 





nected with 
contacts along 
the side of the 
tank and regis- 
ters every ten 
feet. Thus the 
time and dis 
tance and 
hence speed 
are determin 
ed. Two other 
pens register 


the amount 














drawing. The 
cutting is usu- 
ally started 
from amid- 
ships, and 
worked both 
ways toward 
the ends. The 
operator now 
runs inthe 
cutters until 
the pointer is 
exactly upon 
the line requir- 
ed, and starts 
the two tables 
moving. By op- 
erating the 
handle on the 
right- and left- 
handed screw, 
the cutters are 
gradually 
brought togeth- 
er and their 








that the model 















rises or falls 
at the bow or 
stern whe 
moving at dif 
ferent speeds 
_ The sub follow, while 
stance of which 
the models are 
made is paraf 


fin wax with a 
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Correct 


motion  trans- 


Machine Cutting a Wax Model. Grooves Show ferred to the 


pointer. He 
must so regu- 
late this mo 


Shape of Waterlines. 


tion that the pointer remains tangent to the line he desires to 


the drawing moves along. In this way the cutters are 


made to follow exactly any desired line. When one line has been 
cut they are 


lowered to the next, and so on until all the lines 


have been cut. 
When this part of the work is finished, the model has a series of 


mixture of loigitudinal grooves as shown in the photograph, which represent 
beeswax. This General View of Model-Cutting Machine and Experimental Tank. the correct shape of the various waterlines. It is now taken to 
material may the finishing table, and the superfluous material between the 


be melied at a TOWING TANK AT THE UNIVERSITY OF MICHIGAN. grooves removed until the grooves have almost disappeared. It 
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is finally finished with a scraper, and when the 
grooves have disappeared and the surface is fair, it 
receives a final burnishing. The position of the de- 
sired load or any other waterline is now marked upon 
it at different points, and check measurements are 
taken to see if the model is correct to the drawings. 
It is then careftlly weighed and placed in the tank. 
The amount of ballast, which consists of shot bags, 
necessary to bring the model down_to the desired 
load line, is also calculated and weighed out and put 
in place 
$$ —<> +--+ ——_____—_— 
A MACHINE FOR BURNING WEEDS ALONG RAILROADS. 
BY J. MAYNE BALTIMORE. ‘ 
The problem of keeping railroad lines free from 
weeds during the spring and sum- 
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REMOVING THE GRAND CENTRAL TRAIN SHED, 
NEW YORE. 

It will be remembered that one of the most im- 
portant features of the electrification of the suburban 
zone of the New York Central & Hudson River Rail- 
road Company’s system in the vicinity of New York 
is the removal of the present Grand Central station, 
and its reconstruction on a much larger and more con- 
venient plan; 

In planning this work, it was recognized that it 
would have to be carried through without any inter- 
ference with the present passenger traffic. The orig- 
inal plan was to excavate the easterly portion of the 
yard, build the new east side station, and transfer the 
traffic thereto sk the work of removing the old train 
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1,000 tons, stands upon five longitudinal bents located 
on about the center lines of the five intermediate 
platforms, Each bent consisting of four legs properly 
braced rests upon 12 x 14 longitudinal timbers, to which 
are bolted under each leg two-wheeled, double-fiange 
trolleys, which run upon longitudinal 100-peund raits 
laid upon a system of" heavy transverse ties covering the 
whole width of each platform. Theitraveler is 65 feet 
long by 200 feet wide and contains 370.000 feet of lum 
ber, 65 tons of bolts and washers, and 33 tons of pilates 
and castings. It is provided with six platforms, three 
on each side, upon each of which is a derrick for 
handling the material as it is dismantied. The inner 
face of the traveler is boarded over, thus forming a 
false end for the train shed as the traveler mioves 
forward in its work of dismantling 

The operations are as follows: 





mer months has always been a diffi- 
cult one in the West. More than ay 
year ago the operating officials of 
the Union Pacific, finding that 
weeds proved to be a very expensive 
annoyance, set about to produce 
some economical means of destroy- 
ing them Many suggestions were 
offered, such ag that of cutting 
the weeds off by machinery, and 
sprinkling the roadbed with a satu- 
rated solution of salt and water. 
After much experjmenting the weed 
burner illustrated herewith was 
evolved 

This machine consists of a car 
propelled by a gasoline engine. The 
engine is also used to force air and 
gasoline-to a set of burners at the 
back of the car. The gasoline is 
burned under forced draft close to 
the ground, and develops sufficient 
heat to kill the weeds. The burn- 








As soon as the traveler has mov 
ed to a new position and been 
blocked up, two of the train-shed 
trusses are blocked on top of it, 
The corrugated iron roofing, glass, 
skylights, and purlins, are first re- 
moved. The northerly 
then cut into eight sections by 
knocking off 
joints, and by the use of hack saws. 
These sections are then lifted by 
the derricks on to the traveler plat- 
forms. All of this work is done 
during the daytime, During the 
following night, gangs of men lead 
the material from the platforms on 
to cars placed on the passenger 
tracks below the traveler. When 
the two trusses have been removed, 


truss is 


rivet-heads at the 





the traveler is pushed forward an 
other 40 feet into the shed b; 
means of two 15-ton jacks on each 








ers are arranged in three sections, 
the center section extending a lit- 
tle beyond the rail, and the side 
sections being hinged to the center section, so that 
they may be lifted out of the way of obstructions, 
such as cattle guards and the like, along the right of 
way. The side wings can also be set at an angle, in 
order to get the burners close to the ground on any 
kind of grading. With these sections fully extended, 
a strip 12 feet wide is burned, or about 3 feet on each 
side of the rail. 

The propelling mechanism is provided with a two- 
speed gear; the slow speed, used while burning the 
weeds, drives the machine at from 3 to 4 miles per 
hour, while the high speed, used in going to and from 
the work, runs the machine at a speed of from 12 to 
15 miles per hour. The car carries a number of tanks 
of gasoline, in which there is a supply sufficient for a 
day’s run on the road 

It has been found advisable in practice to make 
the first burning early in the year, when the weeds 
have reached a height of from 6 to 8 inches. Then 
going over it again a few weeks later, when the weeds 
have dried somewhat, they are entirely destroyed, root 
and branch. It is sometimes necessary to repeat the 
performance three months later. The machine is cap- 
able of burning some 20 to 25 miles a day. Three 
men are required to handle the car, which is run 
under orders as a regular train. When the weeds 
are cut by hand, it requires approximately 16 men 
to cut one mile of 
track per day, hence 


A MACHINE FOR DESTROYING WEEDS 


shed was being carried on. The rapid increase in 
traffic, however, and the rate of progress of the ex- 
vavation, necessitated a change in this plan; and it 
was decided in the autumn of 1907 to remove the shed, 
while the through passenger trains of the New York 
Central and the through and local trains of the New 
Haven continued to use the old station. 

Now, since the train shed is about 600 feet in length, 
with a span of 200 feet 1 inch, and its clear height 
from platform to under side of arches is 85 feet, it will 
be understood that the removal! of this great structure, 
without any interference with the incoming and out- 
going trains and their passengers, constitutes a task 
of no little difficulty. The weight of the train shed 
being carried on trussed arches, which, when cut 
apart for taking down, must at once lose their stabil- 
ity, it became necessary to provide some system of 
support which could carry the weight of the arches 
during their removal. 

To accomplish this and protect the train’ and pas- 
sengers beneath from falling material, the engineers 
designed a huge timber traveler, with its outline con- 
forming to the curve of the arch of the train shed 
spanning all of the station platforms. It is provided 
with heavy floors extending the entire width of the 
shed. The traveler, which, when it is carrying the 
weight of two of the train-shed trusses, weighs about 
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platform. The time necessary for 
moving the traveler each 40 feet is 
about three hours. 

As fast as the train shed is removed, low wooden 
canopies covering the platforms are constructed, this 
new work following up the progress of the traveler as 
closely as possible, so as to provide unbroken shelter 
for the passengers. The accompanying photograph, 
taken when the work was about half completed, 
shows the traveler and the platform canopies with 
great clearness. 

An interesting feature in this photograph is the 
work of excavating the easterly portion of the yard, 
which is visible in the left-hand corner of the engrav- 
ing. It was here that the annex to the trein shed 
formerly stood. As fast as the rate of excavation will 
allow, new tracks are laid and additional trains are 
moved over from the old high-level station to the 
new low-level east station. This precvess wil! be con- 
tinued until the level of the tracks in the present train 
shed has been lowered some 235 to 40 feet. 
closely upon the excavation, the two decks of the new 
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station will be constructed, and above them will be 
built the new and very commodious termina! building, 
illustrations of which have been already given in the 
ScimeNTIFIC AMERICAN, 
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Not only is the government doing valuable work tn 
the preservation and growth of forests, but private 
The idea of 
protecting logged off 
lands and holding 


owners are also taking hold of this work. 





the machine does 
the total work of 
about 300 men. 
— oo 

Although  electric- 
ity generated by 
hydraulic power is 
daily increasing as 
the motive power 
in Spain, says a 
consular report, the 
increase of mechan- 
ical—steam or gas— 
power as an auxili- 
ary is as great or 
greater than before. 

Owing to the 
climatic conditions 
of Spain, water pow- , 
er varies greatly in 
summer and winter, 
and there is a choice 
of evils—either of 
seeing a great deal 
of power run to 
waste in winter or 
of using that power 








them for a _ see 
ond growth of 
timber is growing 
and there is no 
reason to think that 
States will not 


take this matter 
up and hold iarge 
areas of these 


lands for their fu 
ture timber Men 
who were brought 
up in the 
States have gone 
back to 
cently after a tong 
absence, and are 
surprised to see the 


eastern 


them re 


wonderful amount 
of timber growing 
everywhere Coal 


has become such 
a prominent fac- 


the demand for 
wood as fuel does 
not seem to keep 








in winter and sup 
Plementing it in 
Summer by gas or 


steam, 


The iron trusses of 200-foot span are being removed piecemeal by means of the huge 800-ton movable derrick, seen in the end of the shed. 


The derrick travels on rails laid down the center of the platforms. 


pace with the 
growth of wood 
suitable for that pur 
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A GIGANTIC AIRSHIP DISASTER. 


RRESPO 


moor 


feet 


sistants, and an aeronaut Strangely enough, none 
ENT was killed, six escaping uninjured and several others in the air, 
illustration with slight injuries. The inventor had his right leg 
John A. Morrell broken, but only three men suffered injuries that may where it rested. 
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The Airship in the Air Before Its Collapse. 


Note the curvature of the balloon owing to no rigid framework. 


test of this air- result in death. The inventor of the airship came says that the 
and allowed from Chicago to San Francisco last year, and built a braced, so that 
The ascent vessel, the balloon of which was too small to lift the gas to keep it 
several thousand engines and the netting. It got loose before the crew 
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t« 1 id mean ot 
w! the could i from one 
r plant t other The 
tlloon is filled with illuminat 
which gave 1 a lifting 
capacity of from 8 to 10 | It 
wa therefore quite the largest 
irs! hat has ever been built 
in America, and was even large! 
than the German  dirigible of 
unt von Zeppelin Upon the first 
hi it was released from its 
ascend to a height of 200 or 
wi xccompanied by the chee 
pectator On account 
of the nose of the balloon 
bei irdil released 
t nvelope war given 
upward inclination 
toward he rear of as 
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sult being that the gas 
rushed to this end with 
great impetus and struclh 
ngainst the top at that 
poll ! | sure of 
bout ) pound per 
qguare foot, or 30 time 
more than would be con 
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of twelve men boarded it, rose from 100 to 200 feet 
and reached Burlingame in San 
County, about twenty miles south of San Franciseo, 
Then Morrell organized the National 


machine was unsafe; 
if the envelope was filled with enough 

rigid, the 
open, and if these were tightened, the envelope was 
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Mateo 


Airship Company, incorporated 
under the laws of South Dakota, 
and put forth a prospectus in 
which it was stated that an ajr-. 
ship one-quarter* of a mile long 
was under construction and would 
make regular trips between San 
Francisco and New York city, 
The chairs and bedsteads were to 
be made of hollow aluminium 
tubes, the former weighing 17 
ounces and the latter 27 ounces, 
and the mattresses were to be in- 
flated with a very light gas ofa 
secret nature. 

The 


23 was 


wrecked on May 
construction for 
com- 
pany’s shops in Francisco, 
and was then taken across San 
Francisco Bay to Berkeley. George 
had consider- 
able building air- 
ships and aeroplanes, had charge 
of the construction, and was to 
have been first officer of the craft, 


airship 

under 
months in the 
San 


some 


H. Loose, who has 


experience in 


but he refused to make the as 
cent because Morrell disregarded 
his advice in the work. Loose 


the ends were not 


emergency valves would 


liable to burst. Morrell, 
asked to give his 
account of the disaster, 


when 














said that when the air- 
ship left the ground and 
the rear began to 
rise higher than the bow, 
he gave orders to let go 
the holding ropes below, 
so that the equilibrium 
might be restored. The 
shouting of the specta- 
drowned his voice, 
his orders could 
heard; the gas 
rear end, 


end 


tors 
so that 
not be 
rushed to the 
and the bag, unable to 
withstand the pressure, 
Members of the 
vessel say 


burst. 
crew of the 


that the envelope was 
made of flimsy 1. Wn, 
unable to resist even or- 


dinary pressure, and that 
the forward end of the 
bag was _ insufficiently 
filled with gas. Morrell 
says that, though he feels 
his general theory of 
the problem of aerial 
navigation is correct, the 








constructed balloon The 
olled cloth. of which the 
envelope was constructed 
could not withstand the 
pressure, and it burst 
whereupon the machine 
fell rapidly to the ground 
carrying with it its nine 
(een passenger: who 
were tangled in a mas 
of broken machinery 
flapping cloth and net 
work The passengers on 
board the ill-fated craft 
consisted of the inven 
ior, eight engineers, five 

ilve tenders, two pho 
to ipher and their as- 


One of the Power Plants of the Falling Airship. 


The men are seen clinging to the netting, the mattress in the bottom of 


which has assumed a nearly vertical position, 





One of the engines is seen dangling beside the deflated 
envelope. 





The Collapsed Balloon Striking the Earth, 


ascent was forced on him 
by the stockholders in 
the company before he 
























The six power 


plants suspended by 


View of the Gigantic Airship Just Before It Ascended. 


ropes are clearly visible, as well as the men located at different points on the mattress that connected the power plants and was laid inside of the netting. 


THE CALIFORNIA AIRSHIP DISASTER, 
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bad thoroughly worked out certain principles. Notwith- 
standing the almost total loss of a machine that cost 
about $40,000, Morrell says that the company is ready 


to proceed with the construction of another airship, 
750 feet long, 40 feet in diameter, and equipped with 
eight gasoline engines, operating sixteen propellers and 
developing nearly 350 horse-power. The new craft will 
be capable (according to the promoters) of a speed of 


a hundred miles an hour. A platform will be substi- 
tuted for the canvas and netting cage on which the 
crew rode on May 23. Light silk will be used for the 
inside bag, and heavy silk interwoven with “flexible 
aluminium” for the outside bag. Compartments in 
the balloon will prevent a repetition of the disaster 
that attended the ascent on May 23. There will be 
more than a hundred of these, and many of them 
would have to break before the buoyancy or equili- 
brium of the vessel would be affected. 
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THE BRITISH CHALLENGER FOR THE HARMSWORTH 
MOTOR-BOAT TROPHY.—A 400-HORSE-POWER 
RACING CRAFT. 


BY OUR ENGLISH CORRESPONDENT 





Great interest is being displayed in British motor- 
boat circles in this year’s contest for the Harmsworth 
trophy, which is to be decided in Long Island Sound 
the Ist of August, the cup having been won from 
France last year by the “Dixie,” the representative of 
the Motor Boat Club of America. The British Motor 
Yacht Club has issued its challenge, and the first com- 
petitor, in which the greatest support for English 
supremacy will be centered, has already shown its 
speed ability in its first tests and in the Monaco races 
last April The 400-horse-power Siddeley-Wolseley 
racer, which, as well as its pewerful gasoline engines, 
is shown in the accompanying illustrations, is Eng- 
land’s sole representative. Two days after the Amer- 
ican victory of last year, the Wolseley Tool and Motor 
Company of Birmingham placed in hand the designs 
for a 1908 challenger, and in order that the craft 
should be thoroughly tuned up for the race in Amer- 
ica, it was decided to enter it in the European races 
during the spring and summer Therefore its con- 
struction was immediately begun. 

In carrying out their designs, the builders decided to 
depart from the usual practice in such races of con- 
structing a mere racing shell of fine lines, narrow 
beani, and extremely light displacement; but inclined 
rather toward installing plenty of power, by means of 
which high speed could be secured, and toward pro- 
viding a greater proportion of horse-power to displace- 
ment An engine set developing 400 horse-power at 
1,000 revolutions per minute and driving twin screws 
was determined upon as the most satisfactory solu- 
tion of the problem, and it was estimated that this 
high poweg could be secured with a weight of 3,900 
pounds, giving a displacement in racing trim of 70 
hundredweight, which would give a ratio of 5.7 horse- 
power per hundredweight of displacement 

In view of the fact that it was intended that this 
craft should participate in the Monte Carlo races, the 
hull had to be of substantial design to withstand the 
severe strains arising from propulsion at high speed 
in the heavy swell of Monaco Bay. The hull was 
built at the Cowes yard of Messrs. S. E. Saunders & 
Co. upon their well-known system, the success of which 
has been conspicuous in the past in regard to speedy 
strong vessels of this class. It measures 39 feet 4 
inches in length by 6 feet beam, and has a maximum 
draft at the propellers of 32 inches. Wood has been 
utilized exclusively in the construction of the hull, 
which is bui't up of three skins. The outer sheathing 
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is of mahogany laid horizontally, in single pieces 
from stem to stern without a butt; the second layer is 
of special oak disposed diagonally, while the internal 
skin is of the same wood laid vertically, so that an un- 
usually strong hull is secured with a minimum of weight. 
Between each sheathing of wood waterproof silk is placed. 
The skins are riveted to oak timbers placed 444 inches 
apart, and between these timbers the three sheaths 
of wood are sewn together upon the Saunders system 
with copper wire. The main foundation is of Oregon 
pine sawn in one piece from,stem to stern, to which is 
clenched a mahogany girder similarly running from 
end to end and braced diagonally. The boat is decked 
fore and aft with the exception of the engine space 
and cockpit, about 15 feet in length, which is protected 
by a waterproof canvas hood. With regard to the 
water lines of the hull, these are straight for a dis- 
tance of 12 feet from the perpendicular stem, with a 
considerable flare above the waterline to lift the bow 
in a seaway. As the stern is approached, a rounded 
and flattened effect is secured. 

The motors, while following the general Wolseley 
practice, contain several interesting features. No at- 
tempt has been made to sacrifice strength for light- 
ness, the latter effect only being carried out in con- 
nection with the less important details, the crank 
shafts, pistons, etc., only being decreased in weight by 
the extensive utilization of Vickers high-tensile nickel- 
chrome steel. The twin-screw principle of installation 














This boat's record is 34.71 miles an hour for a kilometer, 
The Wolseley-Siddeley Speeding at Monaco. 


was decided upon in order to secure great structural 
strength in the motors, considering their high power, 
the concentration of the weight amidships insuring 
complete seaworthiness, combined with the benefits ac- 
cruing from entirely separate units giving duplication 
of driving power and balancing of propeller torque. 

Each engine consists of eight cylinders cast in pairs 
and bolted to one crankcase. With regard to the cylin- 
ders, instead of their being cast in one piece with the 
water jacket, the latter is of planished copper separ- 
ately fitted. By this means it was rendered possible to 
obtain access to the inside of the jacket after the cast- 
ings had been made. The copper jacket is screwed to 
the cast-iron cylinder casting, the principle adopted 
being plainly discernible in the illustrations. This ar 
rangement has many advantages, since it is always pos 
sible to examine the internal surface of the cylinder 
wall, waier circulation space, and so forth. Special 
attention has been devoted to the provision of ample 
water-cooling space around the valve pockets The 
valves are mechanically operated, and are placed side 
by side along the front of the engine, the vaporizer 
being the only part of the mechanism carried on the 
rear side. 

The water circulation is of the most complete de 
scription, so as to obviate the possibility of breakdown 
through any failure in this direction. The water is 
forced through the circulation system by means of 
powerful centrifugal pumps, two to each engine, driven 





from a universally-jointed shaft connected with the 
gear on the forward end of the motors, the supply be- 
ing obtained through suctions placed abaft the motor 
The vaporizer is fixed high up on the outside of the 
engine, the gas feed being through large-diameter 
pipes to the various inlet valves. The ignition is both 
high-tension electric with accumulator and coil and 
high-tension magneto, the engine being started up on 
the former (which is also used as a stand-by) and then 
switched on to the latter, Lubrication is of the auto 
matic type, oil being supplied at a temperature not 
exceeding 110 deg. Fahr. to all the important bearings 
at a pressure of 12 pounds per square inch The 
clutches are of the cone type in conjunction with a 
positive locking arrangement. Hoffman ball bearings 
carried in gun-metal boxes held by trunnions are 
used for the thrust bearings, and are mounted en the 
same shaft as the clutches. 

Owing -to the distance between the crankshafts of 
the pair of motors being governed by the beam of the 
boat, and ail valves, etc., being placed on the inside 
face of the motors, in order to permit entrance be- 
tween the engines when installed, for access to these 
parts, the engines are set at a slight angie from the 
vertical, In this way the engineers will have. sufficlent 
space to attend to the working parts on either eide. 
The angle at which the engines and propeller shafts 
are set is 11 deg. from the horizental. The shafting 
itself is fashioned from Vickers axle carbon steel! 
of 111/16-inch diameter 

The engines in running condition each weigh 1.670 
pounds, and have each developed more than 207 brak« 
horse-power at the normal running speed of 1,000 reve 
lutions per minute, The machinery complete weighs 
4,200 pounds. It is generally conceded that this chal 
lenger will prove both seaworthy and speedy, and un 
like the conventional craft of this type, it is net a mere 
shell, but will withstand severe buffeting in heavy seas. 

The performances of this boat at Monaco showed 
well the staunchness of the hull. The small illustra 
tion of the boat traveling at full speed in Monaco Bry 
shows the tremendous spray that it throws when there 
is any sea running. The lines of the hull are such, 
however, that its spray-throwing qualities are not so 
great as those of some of the French racers, sich as 
the new Panhard-Levassor, for example. n the mile 
and kilometer trials at Monaco the Wolseley-Siddeley 
and the Panhard-Levassor boats were both 
matched. The mile trials were made from a s 
start, and the two boats tied in the final, each cover- 
ing the distance in 2 minutes 11/5 seeonds, The 
latter boat made the faster time in the flying kilo 
meter test, as it covered this distance in | minute 24/5 
seconds, at the rate of 35.6 miles an hour. The Wolse- 
ley-Siddeley covered this distance in 1 minute 42/5 
seconds, which was at the rate of 34.71 miies an hour, 





iding 








In the longer races at Monaco, the Wolseley-Siddeley 
seconds, or 
The 124.2-mile 


covered 31.05 miles in 54 minutes and 
at the rate of 33.87 miles an hour. 
“championship of the sea” race was won by the Pan- 
hard-Levassor in 3 hours, 46 minutes, and 2 sevonds, 
at average speed of 32.97 miles an hour 

Up to the present time there have been ne entries 
of American boats for the race for the Harmsworth 
trophy to be held in Long Island Sound on August 1 
If more than three boats are entered, elimination trial# 
will be held on July 10 and 11. This event will be 
the first international motor boat race ef imvypor- 
tance to be held in America, and it should do muck 
toward stimulating the sport. The Wolseley-Siddeiey 
racer has been entered by her present owner, the Duke 


of Westminster 

















End View of One of the Engines. 








Side View of Engine. Weight, 1,670 Pounds; Brake Herse Power, 20%. : 


ENGINES OF THE 400 HORSE-POWER BRITISH CHALLENGER FOR THE HARMSWORTH MOTOR BOAT TROPHY, 
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cams, valves, springs or spro- 
ckets, Only 3 moving parte. 
All bear- 
ings bab- 
bitted. Por 













Boat, Lenneh 
Send f 


testi 

cinenla CATALOG, oa 
DETROIT ENGINE WORKS, 

1382 Jefferson Ave., Detroit, Mich 

















matic Gan operated by com 
pressed air same as rock drilis, 
Ln eamatic hammers, air brakes, 
w spring gun. Ten times more 

force than any such. Shoots through more than 
one-half inch pine. For all kinds of small game, w take-down 
pattern. Great gun for summer outings. One thousand she ota,cost only 
ten or fifteen cents. Fully guaranteed. Sent prepaid in United States 
x! Fe ost omanne upon receipt of $2.50, Trade supphed by 

or direct. Agents wanted. Illustrated cireular 


peNAMIN MIR RIFLE a MFG. CO.. 609 N. Broadway, St. Louis, Mo, 


THE “BARNES” 
"ea" Upright Drills 
10 to 50-inch Swing 
Send for Drill Catalogue. 
W. F, & INO. BARNES CO, 
(Established 1872) 


1999 Ruby St., Rocktord, II, 


11-inch Screw Cutting Lathe 

For foot or power as wanted. 

Has power cross feed and com- 

pound rest. A strictly high 

grade, modern tool. Ask us for 

printed matter. Descriptive 

circulars upon request. 
Rockford Drilling Machine Co. 
Rockford, TL 

European Branch, 49 Queen 
Victoria St., London, E. C, 

for airships and other pur- 

poses where light and power- 

ful engines are required. 
1 to 4 H. P, Air Cooled. 

50 & 100 H. P. Water Cooled. 


Adopted by War Department. Send for catalogue B. 
G. H. CURTISS MANUFACTURING CO. 
Hammendsport, N. Y. 


GARDNER *"txatxes"™* 


implest, safest, lightest running, most com- 
pact and durable engine built, Always ready 
to ran; never out of order. The idea! engine 
for driving motor boats, dvnamos, lathes, 
water and air pumps, and for every practical 
purpose where light motive power none, 

Engine complete as shown herewith, shipped 
anywhere in the world. Gasoline engines o 
any H. P. for every —_ built to order. 
Write on catalog and 

ARDNER MOTO hg 

5011 ‘SG Ave., St. *, Mo. 






































Nn 
How to Build a 5 H.P. 
Gias Engine at Home 


In SCIENTIFIC AMERICAN SUPPLEMENTS 
1641 and 1642, E. F. Lake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home. Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20cents, 


Order from your 

newsdealer or from | MUNN & COMPANY 
Publishers 

361 Broadway, New York 



































Necktie holder, J, C. Ryan 
Needlework, art, P. a 
Nose ring, C. B. ner, Jr. 
Nozzle, spraying, 8. 4 . Adams ee 
Nut lock, E. B. Martin .......-.000:: 
Nut lock, J, H. Colkitt .... ¥ 
Nut lock, J, C. Fleischmann . 
Nut lock, a _ Brown 





ine, F. Lackner ........ 
Oil burner, M, A, Fesler, reissue. 
Oi] can, H. A. Tellerson ....... 


Oil disintegrating apparatus, fuel, “Eh has > 
bac , Ae oh . 889,701 
880,248 


enbac PTTTTETIT TTT 
Oll feeder, lubricating, 8. A. Lehman. 
Ore concentrators, slime saving device for, 

B. E. Duggan ° 
Ore screen, F, Franz 
Overshoe fastener, J. Hopson . 
Package carrier, C, J. Miller ..... 
Package carrier, Miller & Canney.. oe 
Packing, C. HH, Reynolds .....++eseseseeees 
Packing, piston rod, A, C, Schaefer, reissue 
Paper cutting machine, T. C. Dexter .....- 
Paper milk bottle, J. J. Burke ....++-. 
Paving block, H. A, Kratzer....+.+e++ 
Pen, fountain, J, Bustanoby....-.. ashe at 
Photograpuher’s appliance, BE, N, Smith: ee 
Photographic apparatus, D, D. Routh.. 
Photographic apparatus, electrically oper- 

ated, W. A. Chamberlain....... 
Photographic printing apparatus, A 

OR, coceccsecnteccvcccececs cece 

Photometer, V. H. Slinack ......... 
Piano, player, G,; Hochman ... 
Piano players, note aon for. 


matic, J. W. Clouse .....seeeeeeeess 
Stan, modulating pe i ae gy for auto- 
matic, T. Danquard ..%...-+eseeee--eeee 


Picture moldings, picture frames, and the 
like, mechanism for use in the prepara- 
tion of, C. B, Seckford . eee 

Pictures, device to hang and unhang, .. J 
Dupeire ccccccccescccccccccssseses 

Pipe coupling apparatus, D, M. 

Piston, J. Warnant ...csesccesees 

Piston, Snyder & Miner ...... 

Piston rod swab, J. W. Evens... 

Pitman, G. A. Cram © cccccccccsess 

Planter attachment, seed, ©, 0. 

Planter, potato, R. Blair .. 

Planter, seed, P, E, Williams 

Plating apparatus, C. G. Back 


Plug cutting machine, Elder & Pool...... 889,513 
Plug, wall, C. Lovely .....++e++se05 --» 889,700 
Pneumatic transmission tube cartr idee, F. 

» Wolever .occcscccccccccccces eovece 889, 4 
Pole supporter, R. Hickey ...++e.-sseeeeee 
Polishing machine, Cc. L. Hawes. evocece 839, ity 
Postal folder, W. F. Sanders. 889,404 


Pot cover, KE, J. Hansen .. 
Potato digger, mR: Beat .ccoe 
Power developing apparatus, 
wood ..... . 
Power mechanism, ©. E. Marshall......... 
Power transmission mechanism, 
speed, G, L. Reenstierna ........+6+++ 
Pree a metals, concentrator or washer es 
B. Wade. ccccvsses oe 
Pressure governor, W. MeC lave. * 
Printing chain cleaning device, G. A, Cham- 
1) DPE e ee eee eee ee eee eee eee eee eee) 
Printing device, stamp, F. C. Carroll....... 
Printing mechanism for Listing machines, 
total, Felt & Wetmore...........0+++45 
Printing mechanism, selective, BE. D. Bel- 
BMAP cocscccscccscvcscoresesssesseveses 
Puller, See Stump and tree puller, 
Pulp or jute boards and the product thereof, 
making waterproof wood, C. B. Jame- 
GED. ciccceceseecesese eoses 
Pump, Benson & Abrams..... 
Pump attachment, T. McNally 
Pump piston, T, Turner.........+++.+. 
Pump, water balanced, H. M, & 
Pumping jack, J. R. Wuare..........-+++ 
Punch, automatic center, F. Spalding..... 
Puzzle, C. 8. L. Kennedy......--ssssssecece 
Quartz mills, battery screen frame for, R. 
WB. Te, EAMG. cc cc cccccvescsocscsceese 
Radiators, foot warmer attachment for, J. 
E. oan $000encsees obese eee ee 
Rail joint, G. Gillmor. 
Rail joint, We Taylor 
Rail joint, insulated, B. Wolhaupter........ 
Rail joints, combined angle bar, nut lock 
and base plate for, H. N. Northoff..... 
Railway, aerial, S. Y. Sweeney.........+.+- 
Railway cross tie and connection for rails 















on ties, metallic, M. Shaner............ 
Railway, electric, Von weed & McClure. 
Railway frog, 8. Canty...... 


Railway frog, G. L. Bell 
Railway rail fastening device, G. SEER + 
c 








Railway signal system, E. P. Cook......... 889,205 | 
Railway signal system, L. H. T aien” .. 889.561 | 
Railway signaling system, C. H. La - 889,469 | 
Railway spike, J. N. Draemel S80, 667 
Railway switch, Cc. F. Christopher....... +++ 889,441 
Railway switch, J. I. Reynolds........ eeee 880,485 
Railway system, third rail electric, J. F. 

RENEE 1.5. 6;cadcnennodn 0: dtnedb tiene sie 889,448 
Railway systems, protector for = rails 

of, . Tomlinson........+ 889,559 
Railway tie, J. H, Houck....... -. 889,687 | 
Railway tie, Ebinger & Steinke. . 889,777 
Rake, A. 8S. Burckhalter........ 889,656 | 
Range oven, H. EB. Janes......ssecessnesens 889,236 
Receptacle and stool, combined ventilated, 

ET. Compton 2... rcosccoccccccccsececs . 889,508 
Receptacle closure, hermetic, W. A. Lore nz. 889,531 


Reel for ruching, veiling, and rope fabrics 
W. BR. Delamey....ccecccsscescocccccecs 
Refrigerating apparatus, L. Levy.........+- 
Register. See Stock and scales register. 
Rein holder and tightener for vehicles, J. 
AIEMOFET coc ccccicccsdocscboccovesesss 
Reinforcing bar, J, N. Loveley.. ecccecs 
Return flue boiler, W. Moran 
Reversing timer and distributer, J. 0. 
feinze, Jr. ... 








Rifles, magazine for Mues & Matthews. 
Roll and making same, F. Shuman...... eee 
a device i. C, Shaw....- ee 
Roofing bracket, J. Layfield seecces 

Rotary engine, G. M. Bard. 
















Rotary engine, F, M. Lechner. .. 880,247 
Rotary engine, G. H, Carter. .- 889,439 
Rotary engine, F. A. Cleveland. .. 889,583 
Rotary engine, J. K. Gerrich -. 889,875 
Rotary motor, A. BE, Arons... . 889,426 
Rubber article having seams, hollow y 
Ke .. 889,376 
Safe, . 889,741 
Safety appliances, device operated by 
troller reverse lever for automatically 
operating, A, J. Gairing.........+- 889,219 
Sanding machine, F. L. Lane.......-.++«++. 889,468 
Sandpapering machine, J. P. Simmons. 889,554 
Sash fastener, window, C. W. Prouty 889,261 
Sash-operating mechanism, W. F. Plass... SS80,544 
Sash, window, 0. E. & E. W. Knight...... 889,378 
i 


a stop device for sliding, G. H. Par- 


Saw- = nigger, W. B. Downing sad 


Saw set, Miller & append coccccccsoe 
Saw swage, A. Draws,..........- 

Sawdust collector and “conveyer, i & 
FEUMOE oie ccccccccsccccesesevccsce 
Sawmill set works, pawl lift for, M. Harris 

Seale or meter, Goff & Spade........... 


Scales, P weet ~gupporting hanger tor, J. 

Gestes, A ‘lock ‘for, “Ww. zB. Fine! basudaved 
bi road, C. H,. Snyder. 

Serah bing machine, come, T. R. Jenkins, 




















: 889,653 


. 889,359 








. 889, 
889,540 


-. 889, 
. + 889,795 
. $89,188 








889,367 


889,318 
889,333 


889,864 
889,712 


889,507 
889,557 


889,671 
889,503 








see 


’ 889,512 
889,627 


889,742 
889,249 
889,388 


889,341 








Our Rapid Cars themselves, 


factory—let us know your requirements 
and I will see to it that you are 
omptly furnished all facts— 
res—prices—and compara; 
tive advice based upon our 
valuable records covering 
our own many years experience 


users of Rapid Cars. Your inquiry, 


Stating your requiremegts, will have my 
Prompt attention, 


H. G. Hamilton, Treas. 
rele 
ehicle Co. 

507 Rapid Street | 

Pontiac, Mich. 


a . = 
Dig Liividends 
APIDS—which are exclusively commercial motor cars for all 
purposes—pay big dividends on their first cost from the fact ¥ 
that they cost much less to operate and maintain than the 
necessary number of men, horses and wagons to do an equal amount of 
work. And they do the work so much more quickly and satisfactorily. 
Rapids are unquestionably the demonstrated success of modern, 20th 
Century methods of trucking—merchandise delivery—passenger Car trenaportar 
tion and sight-seeing, as well as for police and hospital service. 
So, whether you are a manufacturer or merchant, interested in commercial motor 
cars, or wish to engage in a most profitable business with one or more sight-seeing 
Rapid Passenger Cars or are prepared to properly represent us as our agent, I ask you 
to write us and let me submit all facts which apply to your requirements. We are 


Makers of Commercial Cars Exclusively 


No other manufacturers in America even claim to be prepared to furnish commercial 
cars exclusively for every purpose. Our many years of experience—Our list of patrons 
s shown in every style and variation of style to suit every re- 
quirement, all constitutes our claim for your consideration. 

We do not allow agents to represent us unless they are prepared to properly demonstrate 
Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the 





Pays 

























and the experience of ence ive { Faas 


! 


Showing One Style 
Rapid 114-Ton Track 








BORATED TALCUM 


TOILET 
POWDER 


for After Shaving. 


Insist that you barber uses Mennen's 
Toilet Powder after he shaves you, Itis 
a will preven 
many skin diseases often con 
A itiverelief for Priekly He 
» and ail afflictions of the skin, Removes al 
odor of perapiretion. Get Mennen’s—the original, Sold 
everywhere, or mailed for 85 cents. Sample 
GERHARD MENNEN CO., Newark, N, 3. 




























Dicpcte. iy rie ~ y key — 


Prado 5: 10 0 DAYS ire 


and srepay Pag nk on Son bey 
FACTORY on 

and . Denot fin — you 

our iealeandadbetnes and suavedions special offer, 


alogsand 
MEAD CYCLE CO., Dept. s 269, Chicago, Ill. 





IFFT Launch’ 









Let ue ead you tes 
thraunials from peuple wh 
are using them. 16-16 71-05 and © 
footers at proportionate prices. Boats and engines gus 
teed one year, Shipments made the day we receive order 
Motor the simplest made, starts without crsuking, s2yone can 
operate them. We are the largest builders of pleasure bouts 
in the world and sell direct to user. Free catalog. 

DETROIT BOAT ©0., 1882 Jefferson Ave., Betrott, Mich, 














BARGAINS —New and Second-hand Automobiles 


AT 60 TO 75 PER CENT. REDUCTION 
We have all makes constantiy on hand, American and 
Foreign, and every automobile we sell we abeolutely 
tee. We are the largest dealers in the world tn 
bew and second-hand automobiles and receive firet call 
from manufacturers and individuals wishing to reaiize 
quickly. We save you money on tires, apparel and 
supplies. Send for latest price lat of new and second 
hand automobiles and new supply opaies No, 12. 
Times Square Automobile Compar veny. I Pea preatway 
| New York, 1382 Michigan Avenue, Chicags, D1. 


















Science for 


the Evenings 





The Heavens Without a Telescope 


A MOVING PICTURE OF THE UNIVERSE 








The Only Combination Sun, Moon, Star and Planet Map 





























Every Stellar body accurately placed for 
any date for the next twenty years, in the 
Northern Hemispbere. 
scientists. 
to use it. 
bodies in a few hours. 

Most graphic way of interesting all in the 
wonderful planetary system of the Universe. 
Chart is 15 inches square, with revolving disk 
map showing all stars. 
cardboard. 


For a limited time only, we offer our readers this 
Special Offer. splendid Planisphere at a special reduced price 
of $3.00, postpaid. Send for descriptive circular. 


MUNN & COMPANY, 361 Broadway, New York 





Indorsed by leading 
Requires no technical knowledge 
Complete mastery of the heavenly 


Made of heavy 
















































































































Scientific American 
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’ devote UJ , ° 
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nagnetic detector : e a ¢ineh indu arin yuy fly wheels an Tag hol machine, W. E. Truf | 
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an MovinePicTURE 


> MAN 









1 Will Start Men and Women 


inthe Moving Picture Business 



















At nominal cost—sell them the machine 
and outfit from $155 upward, and give them every 
assistance in my power to make the business pros- 
perous. It is one of the best money-making op- 
portunities of the age, for I have already started 
scores of people in all parts of America, and every 
one has been successful. Many of these are 
women who own and operate little five-cent 
theatres, and are making themselves independent. 


It is a business that will not wear out or lose its 










drawing power. You may open a small theatre 
or hall of your own or entertain churches, clubs, 
societies and large or small public or private gather- 
ings in city, town or country. I made $15,000 in 
one year at my moving picture hall on Milwaukee 
Avenue, Chicago, and that was only a side issue of 
my business. Men who have a little money lying 
idle; business men who want a profitable side issue 
or young men and women who want a quick- 
paying business of their own should write to me 
immediately for prices, plans and details. It isa 
golden opportunity, the biggest paying business for 
the amount invested in the world. The moving 
picture business is now at the height of its popu- 
arity, and so simple and easily started and main- 
tained that any one may embark in it with my aid. 















WRITE ME AT ONGE for my free book 
*“How to Start a Moving Picture Business."" 
No other concern can compete with mein 
quality, price or variety of stirring, exciting 
and beautiful motion pictares. Write today. 














My machines and film service are in many of America’s 





atest theatres and vaudeville houses. I am recog- 





nized nationally as a leader in my line. Write direct to 






LAEMMLE FILM SERVICE 
CARL LAEMMLE, President 






Address all Cx 





orrespondence to 


196-196 Lake St., CHICAGO, ILL, 





Dept.17 


aud dumping machine, automatic, 
Webb. SRO 281 
Wheel. See Spring wheel 
Wheel attachment, vehicle,’ ¢ ( Phelps. 
Wheel retainer and attachment support, F 


Weighing 
R. D. 


SSD, SO) 


W. Lechner hee BAD, 05 
Wheel shock absorber, vehicle, W. E. Sned 

iker "a ‘a aa . 889,489 
Wheels, drive attachment for vehicle, J. H. 

Joaquin $e : 889, 310 
Whifiletree safety amare H. L. Rued. f 
Whistle, F. Straus ; ‘ . & 


Windmill, A. J Ane rson. 
Windmill, H. G. Tucker 
Windmill, H. H,. Macomber, 
Window, U. G. MeQueen. . ° ee 
Window swinging device, Ga ‘H Parker. . 
Wire cofling machine, G. B, Smith.. 
Wire drawing machine, A. Pearson 
Wire fabrics, machine for finishing and sel- 
vaging, O. Sehmid..... fine 
Wire or rope tightening clamp, 1 ae “Lar 


reissue. . 





WONOR nds tage cceneerecsecs . 
Wire stretcher, H. H. & H. ©, “Harris...... 889,879 
Woodworking machine, J. 8S. Barnes.. 889,428 
Woodworking machine, W. B. Woodruff 889,739 
Work holder, J. J. Ehmann 889, 778 





Wrapping machine, M. H. Ballard 

Wrench, . Bovee.. osevea tees 

Wrench, Lay ne & Hall 889,244 to } 

Wrench, BE, C. Carpenter re 889,581 

Wrench, C. O. Morley 889,710 
DESIGNS 


Clock holder or support, L. V. Aronson 
Furnace, E. Katzinger 

Knit fabric, C. H. French, 
Medal or badge, C. D, Peck 


Stove, G. Pickup. ... 39,331, 


TRADE MARKS 
Antiseptic preservative compound, C€ s 
McKinney os . 
Automobiles, Lansden Co 
talls, golf, Nicotine Golf Ball Co 
Beer, A. Schreiber Brewing Co 5 
Belting, leather, Graton & Knight Manufac- 
turing Co. . OF 
Blue, washing, Sawyer Crystal gree Co 
Boots and shoes, leather, F. Baker. 
Boots and shoes, leather, H “Y. Cc, Doven 
muehle & Son.. ; 
‘andy, Stern & Saalbe rg Co 
Canned fruits and vegetables and 
fruits, J. H. Plickinger Co 


dried 


Cords or twisted strips, certain, R. Kron... 

Corn starch, National Starch Co.. ‘ 

Corsets, Aurora Corset Co . 

Corsets, Crown Corset Co . 69,317, 

Crayons, chalk, E. B. Brady ® 

Disinfectants and antiseptics, Chemische 
Werke Reitherstieg Gesellschaft mit be 
schrankter Haftung . 69,247 

Enameled metal ware, Stewart Co 69,204 

Engine cords, J. D. Nicklas 69,300 


Chemical Co., 

69,296 to 69.298 
Montevideo Roller Mill Co.... 69,278 
Mountain City Mill Co ee i 
Sauer Milling Co 


Fertilizers, Virginia-Carolina 





Flour, wheat, 
Flour, wheat, 
Flour, wheat, N 








Flours, wheat and rye, Crete Mills 
Foods, cereal breakfast, Postum Cereal Co 
Foods, certain, Armour Packing Co 
Foods, tain, Frank Tea and Spice Co 
Foods, tain cereal, F. Fulle 


Headache wafers, E, C. Lytle 
Hose, linen, Charles Niedner’s Sons 





Hydrogen peroxid in water, solution 
Investment compounds, Cc. E. Gates 
Lamps, oil, F. H. Lovell & Co 


Milk. condensed, Nestle & Anglo-Swiss c 
densed Milk Co 69, 

Milk, condensed, Wayne County Conde ased 
Milk Co , 

Millboard, Harvey & Outerbridge 

Musical instruments and supplies, 
Bellak's Sons ....... 

Newspaper, F. Agnus, trustee 

Oil preperation, finishing, U. 8. 





certain, J 
69,315 





Hame ‘Co 
















Branch Houses in all the Principal Cities 


Cable Address—FILMER 








20 Different Designs 
Can ship immedintely in any quantity. 
Need No Boat House. Never Lea 


Rust, Check, Crack or Rot. Kvery boat 
bas water-tight compartment, s0 cannot 
sink. Write for ¥ E Liiustrated Cata- 
logue and Special es. 


Michigan Steel Boat Co., 126 Bellevue Ave., Detroit, Mich. 








THE PERFECT PROTRACTOR 


Our No. 19 is eratuntes in degrees from 0 to 9 both 
ys. Six inch blade. Is set 
fray by means of our patent 
lock joint. Back of tvol is flat | 
__ aa ] Accurate and convenient for 
setting bevels or transferring 
angles. Satisfactory in every 

particular. Price $1.50. 
Send for 232 page catalog No. 18-B. | 
THE L. & STARRETT ©O., Athol, Mass., U.S, A- 











TAKE NO CHANCES ON IGNITION 


Batteries are sure to lose in voltage, 
and often become completely ex 
hausted. That makes trouble for 
the owner of auto, boat or gas en 
gine. The 
Apple Battery Charger 

keeps the batteries always full of the 
kind of current that makes fat, hot 
sparks. Write today for our catalog 
descriving our systern. 

The Dayton Electrical Mfe. Co., 08 St. Clair St., Dayton, Ohio 




















60 YEARS’ 
EXPERIENCE 


Trave Marks 
Desicns 
CopyvRiGHTS 


Anyone sending a sketch and description may 
quickly ascertain our Cuinton | foee whether an 


invention is probably patentab! mmunica- 
tions strictly confide: — nee on Patents 
t free. Oldest seme s Suive 
2 taken t og 


special notice, without charge, in 


"Scientific fimerican, 


A handsomely illustrated yout 
culation of any got goleptiae § ; Worme 68's a 


; four mo =n ew Yat 
(ip, 38 Broadway, 
Co, 2¢12roetwar NEW rk 








Overalls, Sweet, Orr & Co. j 
Packing, piston rod and mac “bine ry, “Muleon- 
| roy Co . a 
Paper, writing, F. O. Hanson 69,261 to ¢ 


| Powder, antiseptic hygienic, J. D 


| Tobacco 


| 
Typewriter 


Pencils, lead, Eagle Pencil Co 
Pencils, lead and colored, A. W. 





69,249, 69,250 


Perfumes, toilet, socta, prodti, chimeco, 
farmacci, A. Bertilli & C eee 69.269 
Piece goods, certain, Wendt Brothers 69,325 


lumbing supplies, certain, Wolverine Pros 
Works .. . er : 312, 69,313 
De w ritt 69,260 


I’ropellers, boat, McFarland Foundry and Ma 


chine Co » 69,278 
Refrigerator linings, “Herrk k Re *frige rator and 

Manufacturing Co 69,290 
Remedy for diseases of ihe rectum, P. Mul- 


lecker .. ‘ . 69,281 
Remedy for infective diseases, B, F. Cope- 

land Co : je ovewe ° ee 
Remedy, pile, D. C. Deck... ose 
Salicylic esters of phenols and of alcohols, 

Chemische Fabrik von Heyden Aktien- 

Gesellschaft é ‘ ‘ 
Salves, E acotte.. 
1 smoked, J 
meat, fish, and game, 
pany of America 
vegetable, 





Braadland 9. 
Seyer Com 





“farm, and field, T. 





&, 
‘s leather, 





Simmons Boot and 
; 69.2% 


Syrup. Riden« ur-Baker Grocery . Co fi 
Textiles, certain, John V. Farwell Co 
Ties for wear, J. & J. Cash 


smoking and chewing. J. F 

Tobacco Co. . Fe 

ribbons and carbon 
Lox Manufacturing Co 

Wall finish powder, Benjamin Moore & Co 

Watcheases, Solidarity Watch Case Co.60,2% 


paper, 








Wood, artificially colored, W. A. Hall 

ane se Site | 
LABELS. 
*‘Rarney,”’ for cigars, G. Neuwahl. ke 14,225 | 
“Felice Luna.’’ for Italian macaroni, Basilea | 
& Calandra, Inc.. . 227 

‘Fold up the tube as cream is used,’’ for 
dental cream, Colgate & Co 14,228 


‘“‘Harvard-Yale-Princeton Crews Bath Pow- 
der,’ for bath powder, J. L. De Zea 





bault owe - 14,229 
“Klinghofte r's Me ty al Polish,’ . for metal ai 
ish, H. Klinghoffer ~? Bes .230 
copwilight Tea,” for tea, C. W. Antrim & 
SED’ ons codnsccews ee 14,226 
PRINTS. 


“A Burning Test of Kerosene,’’ for kerosene 








oil, Marshall Oil Co........ 2,286 
‘‘BReltfast,’”’ for men’s belts, Columbia Leather | 

Goods Manufacturing Co... 2,2n2 | 
“Horse Medicines,”’ for horse and dog reme- | 

dies, Dr. A. C. Daniels . 27285 | 
“Jap Rose Soap (transparent),’’ for soap, 

James S. Kirk & Co...... 2.287 to 2,204 


“O'Sullivan’s New Live Rubber Heels,”’ for 
rubber heels, Massachusetts Engraving Co. 2,284 
‘The Man’s Garter,"’ for garters, A. Stein & 
GK. -a< sb egas eee ; cocees 2,288 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for apy of the inventions named in the fore- 


889,815 | 


. 889,530 | 








"| RUBBER. 











106-Inch Lara y es 
Wheel Base Stars’’ 


NORTHERN 


MOTOR CAR CO., DETROIT 
q More power, greater refinement 
—is the message of our new 
bee) Catalog. “It’s a pleasure 
nota crucifying luxury— 
to own a Northern” be 
cause it has the simplest 
control ard simplest me 
chanism of any car. You can 
drive and care for it your 
self. Write for new Cata 
log— explains ita exclusive 
advantages in detail. 






















24 f $1600 


. Factory, with five lamps, horn and 


Engineering News 


ULLUSTRATED) 
214 Broadway, New York 


paper of the world, devoted to the interests of Civil, Mechanical, 
100 to 125 pages weekly. Send for free sample copy. 





j 
| 





The leading week 
Mining, bi Meee eet Eee 





LET US BE YOUR FACTORY 





SEALED PROPOSALS. 
S*4! LED PROPOSALS endorsed “ Proposals for Hydro 
therapeutic aud Prolonged Bath Kew uipmeat and 







TAMPINGS, MODELS, EXPERT Construction for v tica, Poughkeepsie and ngnamion 
THE GLOBE MACHINE AND STAMPING CO State Hospitals,” will be received by the State 
70 Hawilten » Cleveland mission ip panecy, at the Capitol, Albany, N. ¥ = 





8 o'clock, P. M., ob the Mth day of Jane, 1s, when 
ouvil bay / will’ be opened and read publicly. Proposals ahali 


panied by a certified check fn the sum or Five 
| « Fe liss Engines, Brew: 
and Buttlers’ Machinery. bi nw VIL TR 
MPG. CO., 898 Clinton St,, Milwaukee, Wis 
& EXPERIMENTAL WORK, 


e accom 
Hundred "Tollars for the work at each jostitution, and 
MODEL Inventions developed. Special Machinery, | Utica, Poughkeepsie State Hospital, Pough 


the contractor to whom the award is made will be re- 
N. ¥., 
E. V. BAILLARD, 24 Frankfort Street, New York. pepe ie, N. Y., Binghamton State Hospita!, Binghamton, 








quired to furnish Burety Company ous in the eum of 
'wo Thousand Doliars for the wor eech inscitotion 
The right is reserved to reject any wa all bids. Draw 

, or a the office of the State Arciitect. Complete 
sets of pane and specifications wilt be furnished to 
prospective bidders, upon reasonable notice fo, and in 


ings and specifications may be consulted and biank 

form of proposal obtained at the Utica State Hospital, 
Expert Manufacturers the discretion of, the State Architect, Frankiin B, 
Fine Jobbing Work Y. 





¥. T weMcuene, Secretary State Commission in Luvac; 





PARKER, STEARNS & CO., 228-220 South Street, New York 

Experimental & Model W Oren sen ae 
D a 0 e or Hollow Concrete Building Riocks 

Cir. & advice free. Wm. Gardam & Son, 221 Fulton 8t,N.¥ | Ring Me 





THE PETTVAOHN CO, 


ELECTRIC GOODS,—Big Cat. 3 cts. Want 6165 N. 6th Strevt, Terre Haute, Ind 


Agents. Ohio Electric Works, Cleveland, O. 





MOTGOR-C Yo LE OR 
AUNOU at Amati © eat 
yy using one of our Attachaijc 
Cutfits, Will fit any bevels 
A complete line of Winis) 
jews and Roagh Castlags 
from 1} to 10h. p., for Bley 
cle, Auto, Marioe or Stationary 
Send stamps for catalogue, 
8 West Girard Ave., Phiis., hw 














HEADQUARTERS FOR 


TOOLS SPECIAL 
MACHINERY & MODEL WORK 


NATLONAI 
1S 





STEFFEY MFG. 00., 


PRESIDENTIAL PUZILE 
SEND TEDDY BEARS and TAMMANY TIGERS 
to Conventions. Latest craze DBeents poetpai. 


©. JAMES, & Mills Bidg., ®t. Louis, Mo, 





LAMPING A ELEC Hic WORKKS 





Chemical Analyses 


formulas provided, guesses — improved, coun 
ore 





E.KONIGSLO 











sel and expert evidence res, alloys, water 
emeeneeageeneetieioageiiad ‘ a0 ae wa war er amend and fuels, etc, etc. ag ivqutore easiated; instruction, 
We manufacture METAL kstablt sea. ¥, Chicago. 
SPACIALTINS. of oR finda | eee ae 
amaieal to order ; largest equipment ; 
lowest prices, nd perfect sample for 
low estimate and best expert advice F- S. 


THE EAGLE TOOL -» Dept. A, Cincinnati, 0. 





of Cedar Canoe for $20.00. We sot direct, 
cedar and copyer fast 


you 00 on a canoe, Ail canoes [ 
We make a!) sizes and styles, vies, ties power canoes. Wr 





Weare the targest manufactar 
DETROIT Boat OO,, 126 


jevue Ave, 








MASON’ S NEW PAT. WHIP HOISTS RUBBER STAMP MAKING, — THIS 


xpense and liabil bility inoldeut to Elevators. article describes a simple method of king rubt 
Adopted by principal sto: in New York & Boston | stamps with inex senate apeneet on 3 thorugh y 
Manfd. by VOUNEY. NEY w. Pres & CO., Ine, | Practical article written by an amateur who bas had ex- 


d perience in rubber stamp making: One ustration 
Fag Magical Apparatus. 


Contained in SUPPLEMENT 1110, Price !) cents, for 

sale by Muna & Co. and all newsdealers. 

Grand Book Catalogue. Over 700 engravin 
a) 

%e, Parlor Tricks Catalogue, free. TH E E U R Ee K A Cc LIP 

1" ‘ e most nseful article ever inveniod 
MARTINKA & CO.. Mfrs., 408 Sixth Ave., New York | for the purpose. Indispensable to Law 
| yers, Editors, Students, Bankers, tosn: 
ance Companies and business men zen- 
erally. Book marker and paper clip. 
Deer ‘not mutilate the paper. Can t« 
We teach it thoroughly in as many months as it Used repeatedly. In boxes of 100 for 2 
formerly took years, Does away with tedious appre: | TO be bad of all bouksellers, stationers 
ticeship. Money earned while studying. Positions se- | #24 2ction dealers, or by mail on receipt 














FON eng 





cured, Easy terms. Send for catalog. Of petee. ‘s-aoo v dated Man 
ufactured b ouso od Safe 
ST. LOUIS WATCHMAKING SCHOOL, 8t. Louls, Mo. | Pin Co., + Bie Ll. Blooms: x ’. 








The Latest and Best A. Ww. FA B E RK 
"CASTELL" Ge 


Made of the purest in 16 
rees of hardness, OB OBIT, ot peo 





DRAWING 
PENCILS 


They take the finest point obtainabls of 
any | pencil, are jeast “able to wear, 
more lasting than any others 

Sold by all stationers ard dealers in artists’ materials 

all parties interested on receipt of 10 cents in postage ataups. 
A. W. FABER, « «+ 49 Dickerson treet, 


A Home Made 
Alternating 
Current Motor 












aur ¥ 
ability and permaneney du Bample «eng t 


or. 


Newark. New Jory 





















EAD SvuprrpLeMent 1688 for a 
clear article by F. E. Warp, EE 
on the making of a \% horse power 

alternating current motor, The motor can 
be constructed by anyone of ordinary ekill 
in the use of tools, who has access to a 
screw-cutting lathe with a swing of 9 inches 
or more, The motor is designed to rum on 
the 100 to 120 volt, 6o-cycle, single-phase 
alternating current circuit, now in wide- 
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, a 
small lathe, or a 50-watt dynamo for generating direct current for charging storage 
‘batteries, and in fact will do almost any kind of work that can be done by one-man 
power. Order from your newsdealer or from 


wood, 











_ Koing list. For terms and further particulars 
address Munn & Co., 361 way, New York. 


MUNN & COMPANY, 361 Broadway, New York. N. Y. 





for free catalog raiew 3 prices with recailers’ protit cut wut. 
of canves in the world. 








Scientific American 





JUNE 13, 1908, 











| i 3) a 
5 CM: iy RACING MACHINE equi Pie foe | The Holsman Automobile} 
incr per cent. each explosion six 


Garden Hose 


Rubber Belting 
Steam Packing 


Rubber Specialties 


N.Y. BELTING & PACKING CO, 


LIMITEeDoD 


91 and 93 Chambers Street 


NEW YORK 


WRITE FOR CATALOGUE 








BAUSCH & LOMB-ZEISS 


Stereo Binoculars 


Were the first in the field, and still lead by reason 
of undisputed superiority. No other glass gives 
stereoscopic effect—that is, shows objects in their 


true relative positions. Send for booklet. 


bs UR NAME ON A FIELD GLASS. PHOTOGRAPHIC LENS, 
1CROSOOPH, LABORATORY APPARATUS, SCIENTIFIC OR 
(NeWQING INSTRUMENT 158 A MARK OF QUALITY 


Bausch & Lomb Optical Co. 


Carl Zeiss, Jena yy George N. Saegnuller 


Olfices: San Francisco 
New Yak ; 
Boston Lendoa 
Chicago Frankfort 
ROCHESTER, N.Y. 


CRUDE ASBESTOS 


DIRECT FROM MIN 


PREPARED R. Hu. MARTIN, 


ASBESTOS FIBRE | opfice. st. paut/euicDine 


tor Mantineturers tse | 279 E*way, New York 
PLENTY OF RUNNING WATER 





for irrigating fields, sprinkling lawns and gardens for 
ase ip the how and at the barn, can be had by 
ipataliing 2 
* . 
- 
—— Hydraulic Ram 
Pumpe tay and hey tonany stream. Requires no 
Ww strated booklet AA and guar 
Wefu roish Caldwell Tanks and 





NIAGARA HYDRAULIC ENGINE OO. & 
140 Nawne %., N.Y. Paetory, Chester, Pa. 









LBARN TO BE A WATCHMAKER 


rologieal Department 
Peoria, Uinots 
, Formerly Parsons Horological Inst 
Largest and Best Wateh Schoo! 
ia America 
We teach Watch Work, Jewelry 
Engraving, Clock Work, Optics 
Tuition reasonable Board = an¢ 
rooms near schoo! at moderste rates 
Send for Catalog of Informatior 


Bradley Polytechnic Institute 




















For FARM AND SHOP WORK. Start 


without cranking; fo cams of 






gears Burne Alcohol, Kerosene 
and Gasoline. All sizes in stock 
2 tw 2 horse-power Steel 
connecting rods. Anti-friction 


bearings: ac vibration. Write 
for free catalog 

Run Separators, Com 
Shredders Grist Mills, Pumps, Dynamos, etc. 





Detroit it Engine Works, 127 Bellevue Ave., Detroit, Mich., U.S.A. 


| 
| 
Ignition in center of compression. Soot 
proof, quick action, perfect combustion. 
Agents Wanted. Sample Plugs, $1 each. 
Airs x Give name of car and year. Write 
GENERAL ACCUMULATOR @ BATTERY CO., 128 Second St., Milwaukee, Wis. 
















YEARS 
OF 
SUCCESS 











A Remarkable Test 
That Proves the 
Standardization 


The three Cadillacs 
after completing the 
500 mile final test. 


Without doubt the severest test of mechanical 
excellence and accuracy to which an automobile was ever 
subjected was the recent Interchangeability Test in London, 
made with three 10 horse-power stock Cadillacs, under the 
supervision of the Royal Automobile Club. 


The cars were completely dismantled and the parts 
thrown together into one confused mass, from which a dis- 
interested technical committee picked parts at random and 
reassembled three ‘“‘new”’ cars. These cars were then tested by 500 miles continuous 
running, at an average speed of 34 milesanhour. When you consider a variation of 
one one-thousandth of an inch in any vital part would have meant failure, you wilt 
appreciate this overwhelming victory for Cadillac skill, accuracy-and workmanship, 

With this minute carefulness of finish comes absolute dependability of service 
and economy of maintenance, for the Cadillac gives more real travel enjoyment, 
per dollar expended, than any other car in the world. Send for Booklet No. 47 telling 

“* The Truth About the Automobile and what it Costs te Maintain One ’’ 
compiled from owners’ sworn statements, showing actual mileage and outlay. Also 
get Catalogue T 47, describing Model T—four passengers — $1,000; Model S 
Runabout—$850. 

Prices include pair dash oil lamps, tail lamp and horn. 
CADILLAC MOTOR CAR COMPANY, Detroit, Mich. Member A. L. A. 1. 


Parts after dismantling 





asily and more too, wiling STANTON HOUSE & WINDOW WASHERS, the ieee 







most practical ant durable device ever invented tor cleaning Windows, Window casings, 
Porches, Porch ceflings, Door steps, Tile floors, Carriages, Railread conc hes, etc. Not ap ps ween 
but & proven practical success. tlundreds seld and not a complaint "Instentancces “hit” 
demonstrated, Every home, factory, and store where running water is accessible iss preaputiee 
buyer. Easy to demonstrate, easy to sell, because a household necesmty. Honest, wide-awake men of 
ability can Seed from $150 to $300 s mouth or more —y = we offer one of the most liberal com- 
nitestor “7 ss jones ever made by Hy manufa ou inean business, 
TANTON HOUSE & ‘WiNbow Ww a 7 dle of hollow 
sean at tubing ciaveha, erent lengths, fitted at one er ith hose connections and a 
perfect water valve for regulating flow mater At other end is attac “nyt und brush in which is 
en anes patent ed aluminum ‘* sprayers. mply attach lawn or house hose to handle, The water 
goes uF “throw the handle, is spraye Rae the br ush on to the object to be cleaned, The constant 





flow of + through the brush while io operation, keeps it clean and abso! = y free of or ane ray 


substances, naking it impossible to seratch windows or polished surfaces. Ane ented * 
prevents a drop of water running down handle inte your sleeve. With a STANTON w ARMER, i 
one person can clean more windows or more square feet of surface ip a few hours than two men could 


in a day by dipping a brush inte s bucket. It is easier to handle, does quicker and better work cheaper 
then it et be dome 
New! weit wa ¥ 2. haw tetunde especinity teciean-ail kindof wood work, Dut particularly ff 
to wash entire 
} No, ? outiit, enh 4 ft. handle and s short fibre brush is made for scrubbir @ floors, porches, 
| stepe, ete Price $5.00. 





No vutfit. with either 6 or 8 ft. handle and a fine, soft brush is for windows and polished sur 
faces. All ney rar and all brushes are interchangeable, so that you may choose any combination you 
Pr 





‘Special Offer No. 3 and either Nos. | or 2 will be sold for $10.00, Nos. 1 and 2% for $9.00. 
Send at once for ilustrered descriptive matter and special proposition to agents—it’s ote of the most 
liberal ever made. Dealers wanted everywhere. Write for prices and terms. Your money back if washer does not give entire satisfaction. 


GEO. R. STANTON, 1310 West Main St., Decatur, IL. referenco—miikin Nat. Bank, Deeatur, I, 


‘Try a Buerovens|], 
without costs 


T costs you nothing to get con- 
crete proof of the value of our 
claim that you aredosing money 

without a Burroughs. A word from 
you and a Burroughs will be sent 
you for free trial in your business 
on your own work, in your own way, 
and at your convenience. 

Not only will the 


Burroughs Adding and Listing Machine 


pay for itself if you buy it, but you will pay for it if you don’t buy it. 

That sounds strange, but it is true. You will pay for it in time 
and sleep lost hunting for errors impossible with the Burroughs; in 
misunderstandings that lose you customers; in wages you pay for 
extra hélp to do work the Burroughs should be doing for you; in 
your own time wasted by being tied down to detail, when you might 
be out cultivating the acquaintance of your customers and getting 
new ones. 

















i908 MARINE MOTORS 
You want a ‘*Pertection” — the simplest, 
—- » *moothest-operating, most powerful en- 


ines built. Easy startin ody. 
reliable and reversible. ‘ive 
continuous satisfactory service 


High grade in every respect 
ti. §$ complete (not “bare” 
P witent boat equipment 


All parts interc toe abl 








One, two and three nder 

Sead for handoome new Cata/og 

LLP. © f op to 18 ft 
The Caille ‘Per fection Noter Co. 

1848 Bd Avenue Detroit, Bich. 7 








ERFECTION| 


















5 =x xx xx 


We sell sets of castings up to ? hors 


description, 
SIPP ELECTRIC AND MACHINE CO. 
Keene St., Paterson, N. J. 





Build Your Own Small Engine 


e 
power. Also boilers, locomotives, gas 
engines, etc. S)-page catalocue for io. 
in stamps. This amount refunded on 
order amounting to $1.00 or over. Con- 
tractors for light machinery of every 


That’s why there are thousands of. Burroughs in use today. 

Take this opportunity to learn what the Burroughs system No. 147 
(free) can do for you in handling your monthly trial balance. 
Burroughs Adding Machine Company 

Block 89, Detroit, Michigan, U. S. A. 
IN DETROIT Life is Worth Living 

















A Startling ng Discovery in Photography 
THE ISOSTIGMAR LENS 


Produet of a New Idea. were ent. cheaper than any other anastigmat. 
10,000 sold to date. Used b 8.and British Governments and many 
colleges. Isostigmars fit the Wodske. 

our customers may ata Deas their old-style Photo Lenses for the Isostigmar, the 


BY OUR LIBRE 
EXCHANGE SYSTEM best of ail eo aaa oribe your lens and we will offer liberal terms. 
WILLIAMS, BROWN ARLE 18 Chestnut Street, Philadeiphia, Pa. 




















Mullins Steel Pleasure Boats Can’t Sink 


EASIEST TO ROW-—ABSOLUTELY SAFE 
Made of steel, with air chambers in each end like a life boat. 
Can’t leak, crack, dry out or sink, last a lifetime. Every 
boat guarant —_ eam “4 rigs 8 for Servag, sal — 
resorts, par’ t liveries. 8 
Write for our catalog ri Boats 
Motor Beats, Hu 


THE W. Hl. MULLINS CO., 118 Praakile Se. tae. 0. 












ral a” 
16 ft. Family Pleasure 
Neat- as tlustrated. 

Complete, with Oars, 689 































1907 Sales Over $600,000.00 
E STANDARD of high-wheeled automobiles 
7. a the pioneer of this type. ‘he only high- 
wheeled automobile manufactured that has a 
record in a public contest—and Holsman records 
date back to 192. Every part of every machine 
guaranteed. 
Repairs Average Under $3.00 per Month 
High wheels allow solid rubber tires to be used 
witbout affecting riding qualities, and this in- 
sures “going the journey.” A blacksmith or 
wagonmak ean make all ordinary repairs. 
Splendid hill-climbing power. Send for complete 
free illustrated catalogue. 
The Oldest-and Largest Manufacturers of 
Carriage Automobiles in the World 


THE HOLSMAN AUTOMOBILE CO. 
Room 6 14’Monadnock Biock, Chicago, Il!,, U.S.A. 


Sclence and Electricity 


How these two great 
world forces have be- 
oa factors in restor- 

ost hearing—the 
fallacies of medical 
treatment for curing 

















hearing and how they 
are removed by mag- 
netic electro-wave-cur- 
rents produced by the 
Powell Electro-Vibra- 
tory Machine, one of 
the most ——— 
inventions of 


‘atus YOus- This ian other 
Eleetro- Vibratory Apperate inform. st: weal 


of machine oe u 

}to any reader of the SCIENTIFIC AMERICAN. 
| The only machine of its kind ever invented; fully protected by 
U. S. Patent No. 741,371. Infringers will be prosecuted. 
Hundreds sold in this and foreign countries. Write today for full 
particulars if ay Manufactured and sold only by 


G. C. POWELL (Patentee) 
3049 Bank Building Peoria, Illinois 


16 Ft. Steel Launch with 


18-21-2% foot launches at proportion- 

ate prices. All launches fitted with 

two-cycle reversing engines with speed 

controlling lever; simplest engine made 

starts without cranking. bas on! 

parts. Steel rowboats, $20.00, Al 

with water-tight compartments; cannot sink, 

need no boat house. We are the parent manu- 
facturers of pleas in 
tee world. ‘Olders ‘filled the day 

ey are received. We sel 








: 


user, cutting out all middlemen 
protits. Free catalogue. 


MICHIGAN STEEL BOAT Co, 
1832 Jefferson Ave., Detroit, Hichigan 


‘WEBER "sc 


30 to 400 Hi. P. 
1H. P,, 1 Hour, { Pound 


Coal, charcoal. coke, 
lignite. Send for catalog 
58 and testimonials. 


WEBER os — co. 
Kansas City, he, u. Ss A. 


KEROSENE MARINE MOTORS 


This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Use regular jump 
Write for catalog. A motor that 
will save you money. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten sizes, 1, 
2 and 3 cylinders, 2%. to 
27 H. P. 





















DuBRIE MOTOR CO. 
421 Guoin Street, Detroit, Mich, 





6. .?: 
$125,90 
@8 USE GRINDSTONES ? 


if so we can suppy you. Ali sizes 
mounted and unmounted, always 
meee in stock. Rememoer, we make 3 

ialt vot selecting stones forall spe; 
ea ial purposes. Send for catalogue“ 1’ 
* The CLEVELAND STONE CO, 


P-— 2d Floor, Wilshire. Cleveland, 0. 


rt VYTMING a 


S-at 6. ING ee 











































SLVECO RNSTLUSA 





